Record r^splay Form 



http://westbrs: 8002/bin/gate. exe?f=d. . . &p_doc__2=&p_doc__3=&p_doc_4=&p_doc_5= 




Generate Collection 



Print l 



L7: Entry 42 of 44 



File: DWPI 



Feb 10, 1996 



DERWENT -ACC- NO: 1996-127096 
DERWENT -WEEK : 1-9^^13^^ 

COPYRIGHT 2002^gER^OT^INFORMATION LTD 



TITLE: Textured wipe substrate for improved cleaning 



PATENT -ASSIGNEE: 

ASSIGNEE 

ANONYMOUS 



CODE 
ANON 



PRIORITY-DATA: 1996RD-03 82014 (January 20, 1996) 
PATENT-FAMILY: 




PJJB^NO 
RD 382014 A 



PUB -DATE 

February 10, 1996 



LANGUAGE 



PAGES MAIN- IPC 
000 A47K000/00 



APPLI CAT I ON - DATA : 
PUB-NO APPL-DATE 
RD 382014A January 20, 1996 



APPL-NO 
1996RD-0382014 



DESCRIPTOR 



INT-CL (IPC): A47 K 0/00 



ABSTRACTED -PUB -NO : RD 382014A 
BASIC- ABSTRACT : 

The structure described provides an improved surface for cleaning skin using a wet or 
dry porous web. Employ specialised hot melt or plastic printing via technology taught 
in U.S. Patents 5,058,247, issued October 22, 1991 and 5,116,563, issued May 26, 1992, 
to impart texture on. r e 1 a t i ve 1 y_ non -textured substrate for improved wipes . (A) A 
^-varTety of micro- texture structures can be employeo^T^or example, scoop -shaped 
^.structure's ~fbr~ removal of" BM'"~from skin : Alternatively, loop 'or "m" shapes may be 
employed for similar purpose. A large variety of other shapes are possible (ref . U.S. 
Patents 5,058,247, issued October 22, 1991 and 5,jyjS^563, issued May 26, 1992). (B) 
Depending on the substrate material, a variety o<£[^resTn^ can be used to impart texture. 
A balan^edapproach to resin stiffness should he . us e 6T "s o that the texture is effective 
^F^Teaning^ yet soft to avoid harsh f e e 1 i nc rT^o lyol efins) polyester, and ethylene 
^vxnyl acetate b,ave_ been printed^ EVA is the mosTe^ensive , but^J^keJ 1 y^th^^ 
t extu r e with ins" on the o -t hVr^e^'iD'f """"Bb't h"^s^cTru^^ ( C ) Ql reiP covera^e^'paCt^rn sn 

- • ' ~" " . • « - x ., •. «.<-j~>.-7 , . - • * age^c^h" "r^n^e^lrdm 

macroscopic. Thickness 

Limited mainly by 

safety assessment of pigmentation. Improved whiteness via Ti02 is possible. (D) 
In^usion^of time_ release material containing active ingredients or controlled 
solubility acHy es in tl^^exltu^ embodied 
in this ctev^To^mefi^Tnclude textu^^^ufface upon a relatively untextured substrate. 

CHOSEN -DRAWING : Dwg.0/0 

TITLE -TERMS: TEXTURE WIPE SUBSTRATE IMPROVE CLEAN 
DERWENT -CLASS: A96 P28 
CPI-CODES: A12-V03C1; A12-V04; 




1 Of 2 



9/29/02 1:14 PM 



Record Display Form 



http://westbrs:8002/bin/gate.exe?f=d...&p_doc - _2=&p_doc_3=&p - doc__4=&p_doc_5= 



ENHANCED - POLYMER - INDEXING : 

Polymer Index [1.1] 018 ; G0033*R G0022 D01 D02 D51 D53 ; H0000 ; H0011*R ; S9999 S1183 
S1161 S1070 ; P1150 Polymer Index [1.2] 018 ; P0839*R F41 D01 D63 ; S9999 S1183 S1161 
S1070 Polymer Index [1.3] 018 ; R00326 G0044 G0033 G0022 D01 D02 D12 D10 D51 D53 D58 
D82 ; R00835 G0566 G0022 D01 Dll D10 D12 D51 D53 D58 D63 D84 F41 F89 ; H0022 H0011 ; 
S9999 S1183 S1161 S1070 ; P1150 ; P1310 Polymer Index [1.4] 018 ; ND01 ; Q9999 Q7034*R 
; Q9999 Q9176 Q9165 ; B9999 B5221 B4740 ; B9999 B5481 B5403 B5276 ; N9999 N5798 N5787 
N5765 ; K9927 ; K9416 ; B9999 B4079 B3930 B3838 B3747 ; B9999 B3827 B3747 ; B9999 
B5243*R B4740 ; Q9999 Q7250 Polymer Index [1.5] 018 ; R01966 D00 F20 Ti 4B Tr O* 6A ; 
A999 A102 A077 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers; C1996-03 9454 
Non-CPI Secondary Accession Numbers: N1996-107006 



2 of 2 



9/29/02 1:14 PM 



United States Patent m 

Thomas et al. 



[54] MECHANICAL FASTENING PHONG 

[75] Inventors: Dennis A. Thomas, Cincinnati; Ted L. 

Blaney, West Chester, both of Ohio 

[73] Assignee: The Proctor & Gamble Company, 
Cincinnati, Ohio 

[21] Appl. No.: 564,672 

[22] Filed: May 1, 1990 



Related U.S. Application Data 



[«3] 


Continuation of Ser. No. 304,986, Jan. 31, 1989, aban- 




doned. 




[51] 


Int. CI.* 


A44B 18/00 


[52] 


us. a , 


24/448; 24/450, 






24/452 


[58] 




428/100; 24/442-^52, 






24/601.7, 60U, 698.2, 698.3 


[56] 


References Cited 



U.S. PATENT DOCUMENTS 



392>363 11/1888 Riggs 24/601.7 X 

569,213 10/1896 Lehnig 24/601.7 X 

625,022 5/1899 Grist 24/601.8 X 

2,717,437 9/1955 de Mestral . 

3,130,111 4/1964 Izumi . 

3,154,B37 11/1964 dc Mestral . 

3,266,113 8/1966 Flanagan, Jr. . . 

3,426,400 2/1969 Lauro 24/601.7 

3,550,837 12/1970 Erb . 

3,643,316 2/1972 Girardetal. . 

3,708,833 1/1973 Ribich et al. . 

3,943,981 3/1976 De Brabander . 

4,056,659 11/1977 de Navas Albarcda . 



[U] Patent Number; 5,058,247 
[45] Date of Patent: Oct. 22, 1991 

4,169,303 10/1979 Lemelsan 428/100 X 

4,307,493 12/198! Ochiai . 

4,330,907 5/1982 Ochiai . 

4,454,183 6/1984 Wollman . 

4,462,784 7/1984 Russell . 

4,776,068 10/1988 Smitlock et al 24/444 X 

4,794,028 12/1988 Fischer 428/100 

4,829,641 5/1989 Williams ■ 

FOREIGN PATENT DOCUMENTS 
2432108 7/1978 France . 

Primary Examiner— James R. Brittain 

Attorney, Agent, or Firm— Steven W. Miller; Larry L. 

Huston; Fredrick H. Braun 

[57] ABSTRACT 

An improved releasably securable fastening system for 
attaching to a complementary receiving surface is dis- 
closed. The fastening system features an engaging 
means in the form of a hook-shaped tine. The engaging 
means is longitudinally spaced away from, or above, a 
substrate by an upstanding shank. The engaging means 
forms an included angle, relative to the perpendicular 
from the plane of the substrate, which is greater than 
180° so that the engaging means has a reentrant seg- 
ment. The reentrant segment of the engaging means 
provides for more effective securing of the fastening 
system to a receiving surface. An engaging means hav- 
ing an included angle greater than 180° provides im- 
proved resistance to forces which cause separation of 
the engaging means from the receiving surface. 

12 Claims, 4 Drawing Sheets 
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of about 180° or less, depending upon where the loop 
MECHANICAL FASTENING PRONG used to form the fastening system is cut. Hook-shaped 

fastening means produced by methods other than the 
This is a continuation of application Ser. No. cut loop system are disclosed in U.S. Pat. Nos. 
07/304,986, filed on Jan, 31, 1989, abandoned. 5 3,629,032, issued Dec. 21, 1971 to Erb and 3,594,863, 

FIELD OF THE INVENTION * sued July 27, 1971 10 Erb> These fastcnin 8 means als0 

have included angles of about 180*. 

The present invention relates to refastenable median- Various other structures are also taught as suitable for 

ical fastening systems, and more particularly to the use as the engaging means of the fastening system. For 

prong of a mechanical fastening system, and still more 10 example, U.S. Pat. Nos. 3,550,837, issued Dec. 29, 1970 

particularly to a prong having an improved engaging to Erb, 3,708,833, issued Jan. 9, 1973 to Ribich et al. and 

means which more effectively engages to a complemen- 4,454,183, issued June 12, 1984 to Wollman disclose 

tary receiving surface. alternative types of engaging means, none of which 

BACKGROUND OF THE INVENTION iA 1ia ^ e . an in< ? luded ^ of greater than 180". 

15 It is an object of this invention to provide a fastening 
Releasably securable mechanical fastening systems system which more securely engages or intercepts the 
are well known in the art. Such fastening systems are strands or fibers of the receiving surface to resist ap- 
commonly used to secure two articles together. The plied separation forces. It is also an object of this inven- 
fastening system has a substrate and at least one prong tion to provide a fastening system having an engaging 
comprising a base, shank and engaging means. The 20 means with an included angle substantially greater than 
prong is joined to the substrate at the base. Contiguous about 180" and a reentrant segment, 
with the base of the prong is the shank, which projects _ „ 

outwardly from the base and substrate. Joined to the BRIEF SUMMARY OF THE INVENTION 

shank in spaced relation from the substrate is the engag- The present invention relates to a fastening system for 
ing means. The engaging means projects laterally from 25 attaching to a complementary receiving surface. The 
the periphery of the shank and has a surface facing . fastening system has a substrate and at least one prong 
towards the substrate. having a base, shank and engaging means. The prong is 

Securing of the two articles is accomplished by the joined to the substrate at the base. The shank of the 
engaging means intercepting fibers, strands, or induced prong is contiguous with and projects longitudinally 
localized deformations of a complementary receiving 30 outwardly from the base of the prong and the substrate, 
surface. When secured together, the physical obstruc- The engaging means of the prong is joined to the shank 
tion, and resulting mechanical interference, between the of the prong and laterally projects radially outwardly 
engaging means of the fastening system and the fibers, from the periphery of said shank. The engaging means 
strands or localized deformations of the receiving sur- has an included angle substantially greater than about 
face prevents release of the two articles until applied 35 180" and a reentrant segment. 

separation forces, such as peel and shear, exceed the In one execution, the engaging means has a first later- 
resistance of the fastening system and receiving surface ally projecting segment and a reentrant second laterally 
to such forces. projecting segment. The first laterally projecting seg- 

One of more significant factors determining the resis- ment projects radially outwardly beyond the periphery 
tance to separation forces the fastening system and re- 40 of the shank. The laterally projecting reentrant second 
ceiyrng surface can withstand without release and sepa- segment projects towards the shank of the prong, so 
ration occurring is the included angle of the engaging that the engaging means defines a free space between 
means. The included angle is the angular deviation of the first segment and the reentrant segment. A longitu- 
the engaging means from the perpendicular to the sub- dinal projection originating from and within the free 
strate which passes through the center of the base of the 45 space and oriented towards and generally perpendicular 
P ron 8- to the plane of the substrate intercepts one of the lateral 

A plethora of engaging means are used with presently segments, 
known refastenable mechanical fastening systems. For In a second execution, the engaging means has first, 
example, one well known type of engaging means incor- second and third segments. The first segment laterally 
porates hemispherically shaped heads with a planar 50 projects radially outwardly beyond the periphery of the 
surface oriented towards the substrate and are typically prong. The second segment is joined to the first segment 
referred to as being "mushroom-shaped." Such engag- and longitudinally projects relative to the first segment, 
ing means are generally illustrated in U.S. Pat. No. The third segment is joined to the second segment and 
4,216,257, issued Aug. 5, 1980 to Schams et al., U.S. Pat. laterally projecting towards the shank. A free space is 
No. 4,338,800, issued July 13, 1982 to Matsuda and 55 defined between the segments of the engaging means. A 
European Patent Application Publication No. longitudinal projection originating from and within the 
0,276,970, filed Jan. 26, 1988 by the Procter & Gamble free space and oriented towards and generally perpen- 
Company in the name of Scripps. In such embodiments, dicular to the plane of the substrate intercepts one of the 
however, the engaging means have included angles lateral segments, 
from about 90° to about 165°, depending on the orienta- 60 

tion of the stem of the prong relative to the substrate. BRIEF DESCRIPTION OF THE DRAWINGS 

Another type of mechanical fastening system utilizes While the Specification concludes with claims panic- 
prongs which are cut from a loop and are hook shaped, ularly pointing out and distinctly claiming the present 
somewhat resembling a candy cane, as illustrated in invention, it is believed the invention will be better 
U.S. Pat. Nos. 3,083,737, issued Apr. 2, 1963 to de Mes- 65 understood from the following Specification taken in 
tral, 3,154,837, issued Nov. 3, 1964 to de Mestral and conjunction with the associated drawings in which like 
3,943,981, issued Mar. 16, 1976 to De Brabander. Hook elements are designated by the same reference numeral 
type fastening systems generally have included angles and: 
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FIG. 1 is a perspective view of a fastening system of article to be secured as desired by a user. As used herein 

,nV -« n,lon: . , „ . the term "join" refers to the condition where a first 

FIG. 2 is a side elevational profile view of a prong of member, or component, is affixed, or connected to a 

the fastening system of the present invention having an second member or component, either directly; or indi- 

engagmg means with an included angle of about 270"; 5 rectly, where the first member or component is affixed 

FIG. 3 is a side elevational profile view of a prong or connected to an intermediate member, or component 

h Msn'. e " 8agmg mea " S a " included angle of which in turn is afr »<«3. or connected, to the second 

about 180 ; member or component. The association between the 

FIG. 4 is a side elevational profile view of a prong of first member, or component, and the second member, or 
the tastenmg system of the present invention having an 10 component, is intended to remain for the life of the 

engaging means with an included angle of about 315'; article. 

FIG. 5 is a side elevational profile view of a prong of The substrate 24 should also be capable of being 

the fastening system of the present invention having an rolled, to support conventional manufacturing pro- 

engagmg means with a first segment and a reentrant cesses, flexible so thai the substrate 24 may be bent or 

^mr !ff^?L i , IS flexed in a desired configuration, and able to withstand 
FIG 6 is a side elevational profile view of a prong of the heat of the liquid prongs 22 being deposited thereon 
the fastening system of the present invention having an without melting or incurring deleterious effects until 
engaging means with a first segment, a second segment such prongs 22 freeze. The substrate 24 should also 
and JI a J« mrant *«rd segment; and available in a variety of widths. Suitable substrates 24 
FIG 7 is a side elevational schematic view of one 20 include knitted fabric, woven materials, nonwoven ma- 
apparatus which can be used to manufacture the fasten- terials, films, particularly polyolefinie films and prefera- 
ing system of the present invention. b ly kraft paper. White kraft paper having a baas weighT"^ 
DETAILED DESCRIPTION OF THE of about 0.08 kilograms per square meter (50 pounds per 
INVENTION 3,000 square feet) has been found suitable. 
*tm r <, ■ , v 25 ne base 26 of the P Ion S 22 comprises the plane of 
The fastening system 20 of the present invention attachment to the substrate 24 and is contiguous with 
comprises at least one prong 22, and preferably an array the proximal end of the shank 28. As used herein, the 
nil™** J %V^%* te ? in " P redetennin «* ««™ "base" refers to that portion of the prong 22 which 
pattern as shown m FIG. 1. Each prong 22 has a base is in direct contact with the substrate 24 and supports 

fhe ™< V n lr ? *"? 30 ^ "? SCS 26 ° f 30 the shank 28 of * e P' 01 * a sha P<= °f 'he footprint 
^ ™ M • . , er r ? th l SUbS,me ofthe b a *2«onthesubstrate24isnotcritical,andmay 
^lkO P 8 Lt C , P T „ endS ° f L hC "l? 1 " ™- be * in a »y to*** »° P~vide a greater peel 

bast 2 teSSnHTf y T stren8th k that direction - As used herei »- the «™ 

hSS.^ at a distal end which "footprint" refers to the planar contact area of the base 

Kfl. 10 30 . en f a ^ n e^s 30. The engaging means 35 26 on the substrate 24. A generally circular shaped 

30 radially project laterally beyond the shanks 28 in one footprint is preferred. For the embodiment described 

or more direct.ons and may resemble a hook-shaped herein, a footprint of generally circular shape and ap- 

1^!. , m ' la Jf?'" meanS having 8 P«»«nately 0.76 millimeters to 1.27 millimeters (0.030 

vector component generally parallel to the plane of the to 0.050 inches) in diameter is suitable 

substrate 24 at the principal prong 22 under consider- 40 The shank 28 is contiguous with the base 26 and 

i, v J™^ 1 ?" of . an f "&Bmg means 30 beyond projects outwardly from the base 26 and substrate 24. 

the shank 28 periphery in a lateral direction allows the As used herein, the term "shank" refers to that portion 

refS «,X S w *? I' Se< \ Ured 10 " con, P len,entar y ° f the P™»8 " which is contiguous with the base 26 

receiving surface (not shown). and intermediate the base 26 and the engaging means 30. 

TTie fastening system 20 is secured to a complemen- 45 The shank 28 provides longitudinal spacing of the en- 

tory receivmg surface As used herem, the term "receiv- gaging means 30 from the substrate 24 As used herein, 

fafteninfw^ M "W 3 °, ° f °* *** tenB ■«■* » a direction having a 

fastening system 20 are secured refers to any plane or vector component away from the substrate 24, which 

^ Wd ' - mter8Ct Wth ^ engagin8 means direction in ' reases the perpendicular distance to the 

such that the engaging means may not be readily sepa- 50 plane of the substrate 24 at the base 26 of the prone 22 
rated from the receivmg surface. The receiving surface unless otherwise specified to be a direction having a 
may have an exposed face with ughtly spaced openings vendor component towards such plane of the substrate 
complementary to the engaging means 30 and defined 24. 

by one or more strands or fibers. Alternatively, the Associated with each prong 22 is a longitudinal axis 

C Z a , y H be CapaWe ° f ,0Cali ?„ d e,aS,iC defor " 55 32 ' AS Used herein - the te ™ "longitudinal £is" re'e "to 
^ 2 * h -^ aglng m T S 30 may become *" ima g in "y line generally centered at the footprint of 
entrapped and not withdrawn without interference. the base 26 and laterally and longitudinally projecting 

f.«™rT^ £ t0 f° m P° nents of ^ trough the distal end of the shank 28 to the tip 34 of the 

tS?S2? y » ?n m ° re det l1' 24 of engaging means 30. The prong base 26, shank 28 and 
ISl ,f P ^ aS ^°^ 60 engaging means 30 « ««««Uy centric with Ae 

C h wf r !^" 8S 22 Me atta , Ched r m 4 deSa ' d , pattern " lo-gitudinrf axis 32 if the prong 22 cross section is of a 

™L ^ stra * ,s «PO«d surface to which one or regular shape. If the cross section of the prong 22 is 

S Tron7™?,n re }0i f h T he . SBbstrate 24 should be irregularly shaped, the longitudinal axis 32 is disposed at 

strong enough to preclude teanng and separation be- the centroid of any cross section. 

r^fT^ P k T, 22 -^ - the faSte , ni " 8 SySl f m 2 °- 65 ^ " origin " of the longitudinal axis 32 is the point of 
wWrh\ w fu 18 manufac,ured fr <"« a intersection between the longitudinal axis 32 and the 
a^fuS °^S}om f d to the prongs base 26, and is typically within the footprint of the base 
22 and which is further capable of being joined to an 26. Specifically, the origin 36 is the center of the small- 
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est circle which circumscribes the footprint of the base 
26. 

After the origin 36 of the prong 22 has been found, 
the origin 36 may be used to determine the profile view 
of the prong 22. The "side view" is any direction radi- 
ally directed towards the longitudinal axis 32 of the 
shank 28, particularly the perpendicular which passes 
through the origin 36, and parallel to the plane of the 
substrate 24. The "profile view" of the prong 22 is one 
of two particular side views and found as follows. The 
prong 22 is visually inspected from the side views such 
that the direction having the maximum lateral projec- 
tion 38 becomes apparent. The "lateral projection" is 
the distance taken laterally and parallel to the plane of 
the substrate 24 from the origin 36 of the shank 28, to 
the projection of the furthest laterally remote point on 
the prong 22 visible in such view when such point is 
longitudinally and perpendicularly projected down- 
ward to the plane of the substrate 24. 

It will be apparent to one skilled in the art that the 20 
maximum lateral projection 38 is that projection from 
the origin 36 to the outer periphery of the shank 28 or 
engaging means 30. The side view of the prong 22 
which maximizes the lateral projection 38 is the profile 
view of such prong 22. It will also be apparent to one 25 
skilled in the art that if the fastening system 20 is pro- 
duced by the process described below, the maximum 
lateral projection 38 is generally oriented in the ma- 
chine direction and, hence, the profile view is generally 
oriented in the cross-machine direction. The side eleva- 
tional view shown in the figures is one of the profile 
views of the prong 22. It will be further apparent to one 
skilled in the art that there is another profile view, gen- 
erally 180* opposite from the profile view shown (so 
that the maximum lateral projection 38 is oriented 
towards the left of the viewer). Either of the two profile 
views is generally equally well suited for the procedures 
and usages described hereinbelow. 

The engaging means 30 of the prong may have a 
greater lateral projection 38 than the prong shank 28, or 
vice-versa, as desired. The engaging means 30 prefera- 
bly may have a reentrant curve and longitudinally ap- 
proximate the substrate 24 at the prong base 26 or a 
location laterally spaced from the prong base 26. 



TABLE 1 -continued 



Angle 



Description 



6 = 90* 



90* S 0 s igor 



> = 18 



180* ^ e s 270* 



. 270* 



270" ^ 6 ^ 360* 



30 



0 - 360* 



35 0 ^ 360* 



outwardly oriented perpendicular which 
passes through the origin 36. 
The projection of the longitudinal axis 32 
. is parallel to the plane of the substrate 
24 and oriented radially away from the 
perpendicular which passes through the 
origin 36. 

B equals 90" plus the deviation of the 
projection of the longitudinal axis 32 
below the plane tangent to the highest 
elevation of the longitudinal axis 32 and 
parallel to the plane of the substrate 24. 
The projection of the longitudinal axis 32 
is perpendicularly oriented towards the 
plane of the substrate 24 and laterally 
offset from the origin 36. 
9 equals 180* plus the deviation of the 
projection of the longitudinal axis 32 
from the perpendicular (either the 
perpendicular tangent to the tip 34 of the 
longitudinal axis 32 and directed towards 
the plane of substrate 24 or the 
perpendicular through the origin 36 and 
oriented away from the plane of the 
substrate 24). 

The projection of the longitudinal axis 32 
is parallel to the plane of the substrate 
24 and laterally oriented towards the 
perpendicular which passes through the 
origin 36. 

6 equals 270* plus the deviation of the 
projection of the longitudinal axis 32 
from the plane of the substrate 24. 
The projection of the longitudinal axis 32 
is perpendicular to the plane of the 
substrate 24, longitudinally outwardly 
oriented and laterally offset from the 
perpendicular which passes through the 
origin 36. 

6 is found according to the methods 
discussed above, and 360* is added to 
the angle. 



It is to be recognized that as the included angle B of 
40 the engaging means 30 increases, i.e. departs further 
from the perpendicular to the plane of the substrate 24, 
it will become increasingly difficult for the engaging 
means 30 to intercept the strands or fibers of the receiv- 
laiciaijy spitceu irom me prong oase zo. ln £ surTace - However, a strand entangled in an engaging 

The engaging means 30 forms an included angle B 45 mean s 30 having a relatively greater included angle B is 
relative to the plane of the substrate 24. As used herein, less likely to migrate out of or work free from the en- 
the term "included angle 0" refers to the angular devia- S a S m g means 30 during use. 

tion between the extension of the perpendicular to the For ^ of the embodiments described herein, the 
plane of the substrate 24 which passes through the ori- engaging means 30 has an included angle 6 preferably 
gin 36 of base 26 and the projection of the longitudinal 50 substantially greater than about 180*. More preferably, 
axis 32 through the tin 3d nf tri*» pnoamna in the included ancle is substantinllv thaw 



axis 32 through the tip 34 of the engaging means 30, as 
seen when the prong 22 is viewed in profile. The phrase 
"projection of the longitudinal axis" refers to the imagi- 
nary continuation of the longitudinal axis 32 in a 
straight line through the tip 34 of the engaging means 30 
is such axis were continued at the angle present at the 
tip 34 of the engaging means 30. Various included an- 
gles $ are illustrated by the examples shown in Table I; 

TABLE 1 



55 



Angle 



Description 



The projection of the longitudinal axis 32 
is perpendicular to and directed away from 
the plane of the substrate 24 and lies 
coincident with the perpendicular which 
passes through the origin 36. 
6 equals the angle between the projection 
of the longitudinal axis 32 and the 



the included angle is substantially greater than about 
about 180° and less than about 360% even more prefera- 
bly between about 230° and about 310°, and most pref- 
erably about 270*. An included angle 6 greater than 
about 195° is considered to be substantially greater than 
about 180°. 

The engaging means 30 has a reentrant segment 31 if 
the included angle B of the engaging means 30 is sub- 
stantially greater than about 180V The "reentrant seg- 

60 ment" is that portion of the engaging means 30 which 
extends beyond an included angle B substantially 
greater than about 180*. Thus, if the engaging means 30 
is truncated to have an included angle B of about 180°, 
the reentrant segment 31 is that portion of the engaging 

65 means 30 intermediate the plane of truncation and the 
tip 34. The reentrant segment 31 is directed laterally 
towards the shank 28, but it will be apparent that the 
reentrant segment 31 need not be radially oriented 
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Sn d 3V he Perpendicular which P 355 " to™* the *e plane of the substrate 24. It will be apparent to one 
<tn. ^„ . . skilled in the art that the arcuate embodiments shown in 

The prong 22 ! .llustrated in FIG. 2 is a particularly FIGS. 2-4 also define a free space 

wht^rT b0d ?T t . h „ avmg , " me<mS 30 Alternttively, as illustrated in FIG. 6 the engaging 

prong Uhostrated 'fa FIG Tt f 0f , a , b0U I , 7°'- ^ 5 T^ 5 30 be thought of as hav^ 

prong illustrated in FIG. 3 has a relatively lesser in- three distinguishable segments 30a, 30b and 30c The 

X^^G^lfrr- ? C Tf ? U1 T ^ ■*■»« 30 * ^ P^ects^Sy outward 
S Z Si' y 8 M mC ' Uded 41,816 bey0Dd * e peri P her y of1he shank » The distal end of 

Tne prongs 22 of the fastening system 20 of the pres- ,0 ^p&5£S S^Kf ~ 
ent mvention may be made of any of the materials well mem 30a and the plane of the subs rate 24 The^ond 
known and commonly used in the art including plastics, segment 30* may project longituSy away from thl 
uch as thermoplast.es Hot melt adhesive thermoplas- plane of the substrate 24 o^prtferab Z IffiSES 

2 n n f? h ParttCUla ' ,y WC • SWted 10 the fastenin « ***** towards °f the substrate 24 The dEnd of 

20 of the present .nventton, particularly if the fastening 15 the second segment 30* is joined to a r«nteant thiH 

adhesive marketed by the Henkel Company of Kanka- three segments M 3 Vt£ as Sbed 
Ld to wer 16 " 3 " 16 MaCr ° meh 6300 1,48 bCCn * ° Ve ' 8 Pn^^SJ^SSS 

figures, the prongs 22 may have more abrupt disconti- of the lateral segments 30*, 306 or3o7 wUch defkes the 

S m r FIGTt e h e ted „ In • " e SUCh e t° dim l ntl ^ free Space ' I«Starly the laieS^^^t 

maSlTy Suit of «Tv" g T" 30 bC SC , he - 300 Io »^udinally closer towards the plane of he Jb- 

mancauy tnougnt of as having two segments, a first strate 24 

30o nffk*.n„ • Wheth A r . or *?' ,he segment 40 the openings (or deformed areas) prevents withdrawal 

28 ,1 fir!, ! 8 g '"£' 30 ,S C ° lmear Wi,h shank or release of ^ fastening system 20 4Sde3S£S 

a £ 8 ? em 3 ,° D L Pr ? eCtS radially on ^dly user or either the peel or shear stS rfft S 

SSS? PCnP y ° f the Shank 28 and * joined ,0 a s y stem 20 * otherwise exceeded ^ ThVpkne of tnTre* 

S reeZn ? ree H mrant r 8 ™" 1 « ivin 8 SurfaCe mav b * <^£v2 ' 

taJLSSLSarfST h S BU y P"** 45 Areceivingsurfacehavingstrandsorfibers.issaidto 

SLTC SVtS T sS S ,hrOUS ? ^I 36 50 meanS 30 A reCeivin * Surfa <* whfch b loc^y 

S^« eteH " 55 J=f aaassr sarassS 

Either of the segmented arrangements defines a free materials, and stitehbondeo loop wtl^TsudhZvll 
ongmatmg withm the free space and oriented towards nal dimension 42 of the engaging means 30 If used 

zszzszssxxszx as: sa.-sf sate 
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the engaging means 30 longitudinally projects toward One suitable depositing means for depositing prong 

the plane of the substrate 24, as shown in the figures, the material onto the substrate 24 is an array of cells 76 in 

minimum longitudinal dimension 42 is between the the print roll 72. As used herein the term "cell" refers to 

plane of the substrate 24 and the engaging means 30. any cavity, or other component of the print roll 72, 

Alternatively, if the engaging means 30 has a segment 5 which transfers prong material from a source to the 

which longitudinally projects away from the plane of substrate 24 and deposits this material onto the substrate 

the substrate 24, the minimum longitudinal dimension 24 in discrete units. 

42 is between segments of the engaging means 30. For The cross sectional area of the cell 76, taken at the 
the embodiments and receiving surfaces described surface of the print roil 72, generally corresponds with 
herein, prongs 22 with engaging means 30 having a 10 the shape of the footprint of the base 26 of the prong 22. 
minimum longitudinal dimension 42 of about 0.2 milli- The cross section of the cell 76 should be approximately 
meters to about 0.08 millimeters (0.008 to 0.03 inches) is equal to the desired cross section of the base 26. The 
suitable. depth of the cell 76, in part, determines the longitudinal 
Similarly, the "minimum lateral dimension" is the length of the prong 22, specifically the perpendicular 
shortest distance* taken parallel to the plane of the sub- 15 distance from the base 26 to the point or segment of 
strate 24, through which a strand or fiber of the receiv- highest elevation. However, as the depth of the cell 76 
ing surface must pass to enter the free space. The mini- increases to more than approximately 70 percent of the 
mum lateral dimension 40 is formed between the engag- diameter of the cell 76, the longitudinal dimension of 
ing means 30 and shank 28, or between segments of the the prong 22 generally remains constant. This is because 
engaging means 30. For the embodiments and receiving 20 not all of the liquid prong material is pulled out of the 
surfaces described herein, prongs 22 with engaging cell 76 and deposited on the substrate 24. Due to the 
means 30 having a minimum lateral dimension 40 of surface tension and viscosity of the liquid prong mate- 
about 0.2 millimeters to about 0.8 millimeters (0.008 to rial, some of it will remain in the cell 76 and not be 
0.03 inches) is suitable. All of the prongs 22 illustrated in transferred to the substrate 24. 

the figures have a greater minimum longitudinal dimen- 25 For the embodiment described herein, a blind, gener- 

sion 42 than minimum lateral, dimension 40. ally cylindrically shaped cell 76 having a depth between 

PROCESS OF MANUFACTURE w ^ ° f * 

quate. If desired, the cell 76 may be somewhat frus- 

The fastening system 20 according to the present troconically tapered in shape to accommodate conven- 

invention may be manufactured using a modified gra- 30 tional manufacturing processes, such as chemical etch- 

vure printing process. Gravure printing is well known ing. 

in the art as illustrated by U.S. Pat. No. 4,643,130 issued If frustroconically shaped, the included angle of the 

Feb. 17, 1988, to Sheath et al. and incorporated herein taper of the cell 76 should be no more than about 45* to 

by reference to illustrate the general state of the art. produce a preferred taper of the shank 28. If the taper of 

Referring to FIG. 7, the substrate 24 is passed through 35 the cell 76 has a greater included angle, a prong 22 

the nip 70 formed between two rolls, a print roll 72 and having too much taper may result. If the included angle 

a backing roll 74. The rolls 72 and 74 have substantially of the taper is too small, or the cell 76 is cylindrical, a 

mutually parallel centerlines disposed generally parallel shank 28 of generally uniform cross section may result, 

to the plane of the substrate 24. The rolls 72 and 74 are and thereby have areas of higher stress. For the embodi- 

rotated about the respective centerlines and have gener- 40 ment described herein a cell 76 having an angle of taper 

ally equal surface velocities, in both magnitude and of about 45", a diameter at the roll periphery of about 

direction, at the nip point 70. If desired, both the print 0.89 millimeters to about 1.22 millimeters (0.035 to 0.048 

roll 72 and the backing roll 74 may be driven by an inches) and a depth ranging from about 0.25 millimeters 

external motive force (not shown), or one roll driven by to about 0.51 millimeters) 0.01 to 0.02 inches produces a 

external motive force and the second roll driven by 45 suitable prong 22. 

frictional engagement with the first roll. An alternating The print roll 72 and backing roll 74 should be corn- 
current electric motor having an output of about 1,500 pressed, coincident with the line connecting the center- 
watts provides adequate driving force. By rotating, the lines of the rolls 72 and 74, to press the adhesive from 
rolls 72 and 74 actuate a depositing means for depositing the cells 76 in the print roll 72 onto the substrate 24 and 
the prongs 22 onto the substrate 24. 50 to provide sufficient frictional engagement to drive the 
The depositing means should be able to accommodate opposing roll if it is not externally motivated. The back- 
the temperature of the material of prongs 22 in the ing roll 74 is preferably somewhat softer and more corn- 
liquid state, provide substantially uniform pitch be- pliant than the print roll 72 to provide cushioning of the 
tween the prongs 22 in both the machine and cross- prong material as it is deposited on the substrate 24 from 
machine directions and yield the desired density of 55 the print roll 72. A backing roll 74 having a rubber 
prongs 22 within the array. Also, the depositing means coating with a Shore A durometer hardness of about 40 
should be able to produce prongs 22 having various to about 60 is suitable. The rolls 72 and 74 may be 
diameters of the base 26 and heights of the shank 23. pressed together with such a force that an impression in 
The print roll 72, specifically, provides for the deposit- the machine direction of about 6.4 millimeters to about 
ing means to deposit the prongs 22 on the substrate 24 in 60 12.7 millimeters (0,25 to 0.50 inches) is obtained. As 
a desired pattern according to the present manufactur- used herein the term "impression" refers to the contact 
ing process. The phrase "depositing means" refers to area of the softer roll on the substrate 24 as it passes 
anything which transfers liquid prong material from a through the nip 70. 

bulk quantity to the substrate 24 in dosages correspond- The print roll 72 temperature is not critical, however, 

ing to individual prongs 22. The term "deposit" means 65 preferably, the print roll 72 is heated to prevent solidifi- 

to transfer prong material from the bulk form and dose cation of the prongs 22 during transfer from the source 

such material onto the substrate 24 in units correspond- through the deposition on the substrate 24. Generally a 

ing to individual prongs 22. print roll 72 surface temperature near the source mate- 
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rial temperature is desired. A print roll 72 temperature depositing means 76 by a severing means for severing 78 

of about 197' C has been found to work well. the prongs 22 into the engaging means 30 of the fasten- 

It is to be recognized that a chill roll may be neces- ing system 20 and a moil. As used herein the term 

sary if the substrate 24 is adversely affected by the heat "moil" refers to any material severed from the prong 22 
transferred from the prong material If a chill roll is 5 and which does not form part of the fastening system 

desired, it may be incorporated into the backing roll 74 20. 

using means well known to one skilled in the art. This The severing' means 78 should be adjustable to ac- 

arrangement is often necessary if a polypropylene or commodate various sizes of prongs 22 and lateral pro- 

po^ethylene substrate 24 is used. jections 38 of engagi means 30 ^ ^ provid / uni . 

^hTT f T hC mdl ^ ld ^ P ron 8 s 22 10 fortuity throughout the cross-machine direction of the 

must be kept in a source which provides for the proper ^ ^ term .. severi means „ refers to thi 

T h r ?T TEi* * ^ which ^gitudinally separates the moil from the fasten" 

Z nf T^T T ? % X ab0VC ^ mCltm i in * system 20. The term "sever" refers to the act of 
pomt of the material is desired. Tht material is consid- dividi ^ moil from the fasteni m ^ £ 

ered to be at or above the "melting point* 1 if the material 15 c,«K^ a k n , <a -ru- — ■ J* i , T t * 

is wholly in the liquid state. If the source of the prong ^J^J^JTT^^ Z * * 
material is kept a? too high a temperature, the prong ^ sh °^ d T ™*» ° wd ? Ze 0r W c L orrcdents 
material may lot be viscous enough and may producf !°f ^ " ^ ^ ^ 

engaging means 30 which laterally connect to the 2Z severing means is a wire 78 disposed 

prongs 22 adjacent in the machine direction. If the ma- 20 gCner f f y pa ^ lel * the ™ ° f * e rolls 72 \ nd 74 « d 
terial temperature is very hot, the prong 22 will flow T? u 5^ * ^f^ 06 Wm ° h 15 SOme ' 

into a small, somewhat semisphericaUy shaped puddle J*? than Perpendicular distance from the 

and an engaging means 30 wiU not be formed Con- Ugliest 5 Ievatlon of the solidified prong 22 to the sub- 
versely, if the source temperature is too low, the prong * te , * . . „ tt . , 

material may not transfer from the source to the depos- 25 Pr «erably the wire 78 is electrically heated to pre- 
iting means 76 or, subsequently, may not properly trans- y ent buUd " u P of the molten P ron S material on the sever- 
fer from the depositing means 76 to the substrate 24 in mg m< ? ns 78, acc °mmodate any cooling of the prongs 
the desired array or pattern. The source of the material 22 which occurs between the time the prong material 
should also impart a generally uniform cross-machine leavcs the heated source and severing occurs and pro- 
direction temperature profile to the material, be in com- 30 mot ? Iateral stretching of the engaging means 30. The 
munication with the depositing means 76 and easily be heating of the severing means 78 should also provide for 
replenished or restocked as the prong material becomes "["form temperature distribution in the cross-machine 
depleted. direction, so that an array of prongs 22 having substan- 

A suitable source is a trough 80, substantially coex- tiaIlv ^form geometry is produced, 
tensive of that portion of the cross-machine dimension 35 Generally, as the prong material temperature in- 
of the print roll 72 which has cells 76 and adjacent creases, a relatively cooler hot wire 78 temperature 
thereto. The trough 80 has a closed end bottom, an severing means can be accommodated. Also, as the 
outboard side and ends. The top may be open or closed speed of the substrate 24 is decreased, less frequent 
as desired. The inboard side of the trough 80 is open, cooling of the hot wire 78 occurs as each prong 22 and 
allowing the liquid material therein to freely contact 40 are severed, making a relatively lower wattage hot 
and communicate with the circumference of the print w * re 78 more feasible at the same temperatures. It 
roll 72. should be recognized that as the temperature of the hot 

The source is externally heated by known means (not 78 is increased a prong 22 having a generally 

shown) to maintain the prong material in a liquid state shorter shank 28 length will result. Conversely, the 
and at the proper temperature. The preferred tempera- 45 shank 28 length and lateral length of the engaging 
ture is above the melting point but below that at which means 30 will be increased in inverse proportion as the 
a significant loss of viscoelasticity occurs. If desired, the temperature of the hot wire 78 is decreased. It is not 
liquid material inside the trough 80 may be mixed or necessary that the severing means 78 actually contact 
recirculated to promote homogeneity and an even tem- *h e prong 22 for severing to occur. The prong 22 may 
perature distribution. 50 be severed by the radiant heat emitted from the severing 

Juxtaposed with the bottom of the trough 80 is a means 78. 
doctor blade 82 which controls the amount of prong For the embodiment described herein, a round cross 
material applied to the print roll 72. The doctor blade 82 section nickel-chromium wire 78, having a diameter of 
and trough 80 are held stationary as the print roll 72 is about 0.51 millimeters (0.02 inches) heated to a tempera- 
rotated, allowing the doctor blade 82 to wipe the cir- 55 ture of about 343° C. to about 416" C. has been found 
cumference of the roll 72 and scrape any prong material suitable. It will be apparent that a knife, laser cutting or 
which is not disposed within the individual cells 76 from other severing means 78 may be substituted for the hot 
the roll 72 and allows such material to be recycled. This wire 78 described above. 

arrangement allows prong material to be deposited It is important that the severing means 78 be disposed 
from the cells 76 to the substrate 24 in the desired array, 60 at a position which allows stretching of the prong mate- 
according to the geometry of the cells 76 on the circum- rial to occur prior to the prong 22 being severed from 
fercnce of the print roll 72. As seen in FIG. 7, the doc- the moil. If the severing means 78 is disposed too far 
tor blade 82 is preferentially disposed in the horizontal from the plane of the substrate 24, the prong material 
plane, particularly the horizontal apex of the print roll will pass underneath the severing means 78 and not be 
72, which horizontal apex is immediately upstream of 65 intercepted by it, forming a very long engaging means 
the nip 70. 30 which will not be properly spaced from the substrate 

After being deposited onto the substrate 24, the 24 or adjacent prongs 22. Conversely, if the severing 
prongs 22 are severed from the print roll 72 and the means 78 is disposed too close to the plane of the sub- 
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strate 24, the severing means 78 will truncate the shank 
28 and an engaging means 30 may not be formed. 

A hot wire severing means 78 disposed approxi- 
mately 14 millimeters to 22 millimeters (0.56 to 0.88 
inches), preferably about 18 millimeters (0,72 inches) in 5 
the machine direction from the nip point 70, approxi- 
mately 4.8 millimeters to 7.9 millimeters (0.19 to 0.31 
inches), preferably about 6.4 millimeters (0.25 inches) 
radially outward from the backing roll 74 and approxi- 
mately 1.5 millimeters to approximately 4.8 millimeters 10 
(0.06 to 0.19 inches), preferably about 3.3 millimeters 
(0.13 inches) radially outwardly from the print roll 72 is 
adequately positioned for the process of manufacture 
disclosed herein. 

In operation, the substrate 24 is transported in a first 15 
direction relative to the depositing means 76. More 
particularly, the substrate 24 is transported through the 
nip 70, preferentially drawn by a take-up roll (not 
shown). This provides a clean area of substrate 24 for 
continuous deposition of prongs 22 and removes the 20 
portions of the substrate 24 having prongs 22 deposited 
thereon. The direction generally parallel to the princi- 
pal direction of transport of the substrate 24 as it passes 
through the nip 70 is referred to as the "machine direc- 
tion." The machine direction, as indicated by the ar- 25 
rows 75 of FIG. 7, is generally orthogonal the center- 
line of the print roll 72 and backing roll 74. The direc- 
tion generally orthogonal to the machine direction and 
parallel to the plane of the substrate 24 is referred to as 
the "cross-machine direction/* 30 

The substrate 24 may be drawn through the nip 70 at 
a speed approximately 2% to approximately 10% 
greater than the surface speed of the rolls 72 and 74. 
This is done to minimize bunching or puckering of the 
substrate 24 near the means for severing 78 the prongs 35 
22 from the means for depositing the prong material on 
the substrate 24. The substrate 24 is transported through 
the nip 70 in the first direction at about 3 to about 31 
meters per minute (10 to 100 feet per minute). 

If desired, the substrate 24 may be inclined at an angle 40 
y, approximately 35* to approximately 55 \ preferably 
about 45°, from the plane of the nip 70 towards the 
backing roll 74 to utilize the viscoelastic nature of the 
prong material and properly orient the engaging means 
30 in the lateral direction, as well as longitudinal direc- 45 
tion. This arrangement also provides a greater force to 
extract the prong material from the cell 76 and to pull 
the prong 22 away from the print roll 72. Also, increas- 
ing the angle y of deviation from the plane of the nip 70 
has a weak, but positive effect to produce engaging 50 
means 30 having a greater lateral projection 38. 

After depositing prong material from the cell 76 onto 
the substrate 24, the rolls 72 and 74 continue rotation, in 
the directions indicated by the arrows 75 of FIG. 7. 
This results in a period of relative displacement between 55 
the transported substrate 24 and the cells 76 during 
which period (prior to severing) the prong material 
bridges the substrate 24 and print roll 72. As relative 
displacement continues, the prong material is stretched 
until severing occurs and the prong 22 is separated from 60 
the cell 76 of the print roll 72. As used herein the term 
"stretch" means to increase in linear dimension, at least 
a portion of which increase becomes substantially per- 
manent for the life of the fastening system 20. 

As discussed above, it is also necessary to sever the 65 
individual prongs 22 from the print roll 72 as part of the 
process which forms the engaging means 30. When 
severed, a prong 22 is longitudinally divided into two 
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parts, a distal end and engaging means 30 which remain 
with the fastening system 20 and a moil (not shown) 
which remains with the print roll 72 and may be recy- 
cled, as desired. After the prongs 22 are severed from 
the moil, the fastening system 20 is allowed to freeze 
prior to contact of the prongs 22 with other objects. 
After solidification of the prongs 22, the substrate 24 
may be wound into a roll for storage as desired. 

Several parameters of the manufacturing process 
affect the included angle 0 of the engaging means. For 
example, as the distance between the hot wire 78 and 
the substrate 24 is increased, the included angle 8 of the 
engaging means generally becomes relatively greater. 
This occurs because as the length of the engaging 
means, particularly the lateral projection 38, becomes 
greater, a larger included angle 6 can be accommo- 
dated. Also, as the angle 7 between the substrate and 
the plane of the nip is increased an engaging means 30 
having a relatively greater angle 0 is formed. This oc- 
curs because of the relatively greater lateral stretching 
of the prong material prior to solidification. Also, the 
influence of gravity has a greater lateral component as 
the angle y increases. 

Conversely, as the temperature of the prong material 
when deposited increases, an engaging means 30 having 
a relatively lesser included angle 6 will be formed. This 
occurs because the hotter material will more easily flow 
under the influence of gravity towards the substrate, 
yielding an included angle 6 more nearly about 180°. 
However, if the rate of cooling of the engaging means is 
increased when the prong material is deposited on the 
substrate 24, a relatively greater included angle & can be 
formed. A parameter related to the cooling rate is the 
rate of transport of the substrate 24. As the substrate is 
transported at a greater speed, a relatively smaller in- 
cluded angle 6 results. This occurs because there is less 
time for the prong material to cool prior to being inter- 
cepted by the severing means 78. 

A nonlimiting illustration of the process which pro- 
duces a prong 22 having an engaging means 30 within 
include angle 6 of about 270* ±40* shows the prong 
material to be disposed in the trough 80 and heated by 
means commonly known to one skilled in the art, to a 
temperature somewhat above the melting point. If a 
polyester resin hot melt adhesive is selected, a material 
temperature of approximately 177°-193° C, preferably 
about 186* C. has been found suitable. If a poly amide 
resin is selected, a material temperature of approxi- 
mately 193°-213° C, preferably about 200* C. has been 
found suitable. A one side bleached kraft paper sub- 
strate 24 about 0.008 to about 0.15 millimeters (0.003 to 
0.006 inches) in thickness works well with hot melt 
adhesive prongs 22. The prongs 22 are joined to the 
bleached side of the kraft paper substrate 24. 

For the illustrated operation described herein, print 
roll 72 having an array of about 5 cells 76 per centimeter 
(13 cells 76 per inch) in both the machine direction and 
cross-machine directions, yielding a grid of about 26 
cells 76 per square centimeter (169 cells 76 per square 
inch), is suitable. This grid density may be advanta- 
geously used with a print roll 72 having a diameter of 
about 16 centimeters (6.3 inches), with cells 76 about 1.1 
millimeters (0.045 inches) in diameter and about 0.76 
millimeters (0.030 inches) deep. A backing roll 74 hav- 
ing a diameter of about 15.2 centimeters (6.0 inches) and 
vertically registered has been found to work well with 
the aforementioned print roll 72. The rate of transport 
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of the substrate 24 is about 3.0 meters per minute (10 
feet per minute). 

A nickel-chromium hot wire 78 having a diameter of 
about 0 51 millimeters (0.02 inches) disposed approxi- 
mately 18.2 millimeters (0.72 inches) from the nip point 
7U in the machine direction, approximately 0.33 milli- 
meters (0.13 inches) radially outwardly from the print 
roll 72 and approximately 6.35 millimeters (0.25 inches) 
radially outwardly from the backing roll 74 is heated to 
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a temperature of about 382' C. The f astenine svstem an in . i ' , " cor P orated herein »V Terence to illustrate a 
produced by this operation hlEJSfEE" Z^*^J~ °' n-ufactnre which may 



produced by this operation is substantially similar to 
that illustrated by FIG. 1 which fastening system 20 
may be advantageously incorporated into the illustra- 
tive article of use discussed below 



alternative process of manufacture, teaches producing a 
fastening system 20 by extruding a strip of material from 
a die having a cross section corresponding to the de- 
sired shape of the fastening system. The strip of ex- 
tnided matenal is then transversely cut to form notches 
defining individual and substantially similarly shaped 
prong elements. 

U.S. Pat. No. 4,462,784 issued on July 31, 1984 to 
Russell, incorporated herein by reference to illustrate a 



Without being bound by any particular theorv \t i. ■< T ? ^ C ™ ties ' caviti <* are complex 
Sieved that l^e^ci^^^Z^ " " ° ^ P«*toct. Plastic 
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believed that the geometry of the engaging means 30 is 
governed by the differential cooling of the prong 22. 
The trading edge 46 of the prong 22 is shielded and 
insulated from the heat originating from the severing 
means 78. Conversely, the leading edge 42 is directly 20 
exposed to the heat of the severing means 78, which 
causes the leading edge 42 to cool more slowly than the 
rate at which the trailing edge 46 cools. The resulting 
differential cooling rate causes elongation of the leadini 
edge 42 and contraction of the trailing edge 46, relative 25 
to each other. As this differential cooling rate is in- 
creased, a relatively longer engaging means 30 is 
formed, typically yielding a relatively greater included 
angle r. 

Without being bound by further theory, it is believed 
that the arcuate shape and curl of the engaging means 
30 occur due to differences in stresses which occur 
upon freezing of the material of the prong 22. It is be- 
lieved that the material above the neutral axis of the 
prong is somewhat tensioned while the material below 35 
the neutral axis is in compression. This differential stress 
field pulls and pushes against the material on opposite 
sides of the neutral axis, changing the lateral orientation 
and geometry of the engaging means 30 during the 
freezing of the prong material. ^ 

If desired, a fastening system 20 having relatively 
very small prongs 22 (not shown) may be made by 
forming a natural pattern from the print roll 72. As used 
herein, the term "natural pattern" refers to array of 
prongs 22 resulting from a print roll 72 which does not 45 
have cells 76 disposed thereon, but instead which uti- 
lizes the surface of the roll 72 as the depositing means 
76. Thus, the pattern of prongs 22 is formed by the 
clearance between the doctor blade 82 and the print roll 
72, and to a lesser extent by the surface finish of the 50 
print roll 72. 

The doctor blade 82 should be adjusted to provide 
about a gap of about 0.03 millimeters to about 008 
millimeters (0.001 to 0.003 inches) in radial clearance 
from the print roll 72. To form a natural pattern, the 55 
very small sued prongs 22 resulting from such a print 
roll 72 are advantageously utilized with a reticulated 
foam receiving surface that does not have strands and 
openings therebetween, but rather incurs localized elas- 
tic deformations which resist separation of the fastening 60 
system 20. 5 

Alternatively, the fastening system 20 of the present 
invention may be produced by molding techniques gen- 
erally well known in the art. For example, a fastening 
system system according to the present invention may 65 

by the method disclosed in U.S. Pat. No 
4,056,593 issued on Nov. 1, 1977 to de Navas Albareda 
and incorporated herein by reference to illustrate an 



be used to construct a fastening system 20 according to 
the present invention, teaches continuous molding of 
objects using a rotatable wheel with peripheral orifices, 
referred to as cavities. The cavities are complementary 
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traded through an orifice, filling the cavity and solidify- 
ing therein. After molding, selected portions of the 
objects to be formed are selectively stretched. 
What is claimed is: 

1. A fastening system for attaching to a complemen- 
tary receiving surface, said fastening system compris- 
ing: 

a substrate comprising a sheet of flexible material; and 
a multiplicity of prongs joined to said substrate, each 
of said prongs being made of thermoplastic hot 
melt adhesive deposited onto said substrate, each of 
said prongs comprising 

(a) a base comprising the plane of attachment of 
said prong to said substrate such that said prong 
is joined at said base to said substrate; 

(b) a shank having a proximal end and a distal end, 
said proximal end being contiguous with said 
base, said shank projecting longitudinally out- 
wardly from said base and said substrate; and 

(c) an engaging means for securing the fastening 
system to a complementary receiving surface so 
as to cause mechanical interference between said 
engaging means and the receiving surface, said 
engaging means being joined to said distal end of 
said shank such that said engaging means later- 
ally projects radially outwardly beyond the pe- 
riphery of said shank and away from said sub- 
strate, said engaging means having a reentrant 
segment, said reentrant segment having a distal 
end terminating at a tip, said reentrant segment 
being laterally directed towards said shank such 
that said engaging means defines a free space and 
forms an included angle greater than about 270* 
and less than about 360'; 

wherein said prong has a longitudinal axis comprising 
an unagmary line generally centered at said base at 
an ongm and laterally and longitudinally extending 
through said distal end of said shank to said tip of 
said engaging means, a profile projection of said 
longitudinal axis being formed beyond said tip- 
wherein said substrate has a perpendicular which 
passes through said origin of said longitudinal axis- 
and 

wherein said included angle is measured as the angle 
between said profile projection of said longitudinal 
axis through said tip of said reentrant segment and 
said perpendicular to said substrate which passes 
through said origin of said longitudinal axis. 

2. The fastening system of claim 1 wherein said shank 
nonperpendiculariy projects longitudinally outwardly 
rrom said substrate. 

3. The fastening system of claim 1 wherein said prong 
has a generally arcuate profile. 
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4. The fastening system of claim 3 wherein said shank 
nonperpendicularly projects longitudinally outwardly 
from said substrate. 

5. The fastening system of claim 1 wherein said in- 
cluded angle is between about 270* and 310*. 

6. The fastening system of claim 1 wherein the short- 
est distance taken perpendicular to the plane of said 
substrate through which a portion of said receiving 
surface must pass to enter said free space, the minimum 
longitudinal dimension, is about 0.2 mm to about 0.8 
mm. 

7. The fastening system of claim 1 wherein the short- 
est distance taken parallel to the plane of the substrate 



8. The fastening system of claim 1 wherein said ther- 
moplastic hot melt adhesive material is a polyester hot 
melt adhesive. 

9. The fastening system of claim 1 wherein said en- 
5 gaging means having a minimum longitudinal dimen- 
sion between about 0,2 mm and about 0.8 mm and a 
minimum lateral dimension between about 0.2 mm and 
about 0.8 mm. 

10. The fastening system of claim 1 wherein said 
10 prong has a generally arcuate profile. 

11. The fastening system of claim 10 wherein said 
shank nonperpendicularly projects longitudinally out- 
wardly from said substrate. 



12, The fastening system of claim 11 wherein said 
through which a portion of said receiving surface must is thermoplastic hot melt adhesive material comprises a 
pass to enter said free space, the minimum lateral dimen- polyester hot melt adhesive, 
sion, is between about 0.2 mm and about 0.8 mm. * * * * * 
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[57] ABSTRACT 

An improved process for forming a mechanical fasten- 
ing prong and the prongs produced thereby. The 
prongs are produced by deposition of a heated, ther- 
mally sensitive material onto a substrate, which is trans- 
ported at a differential velocity relative to the heated 
material being deposited to form the prongs. Also, the 
transported substrate may be drawn away from the 
point of deposition at an angle. By varying the velocity 
differential between the substrate and the heated, ther- 
mally sensitive material as it is deposited and by varying 
the angle between the substrate and the point of deposi- 
tion of the heated thermally sensitive material, the fas- 
tening characteristics, particularly the shear strength, of 
the fastening system formed of these prongs may be 
advantageously modified. 
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certain maximum shear strength. The difference occurs 

PROCESS FOR PRODUCING A MECHANICAL because the wearer may be of limited manual strength 

FASTENER or dexterity, and if the shear strength of the fastening 

system is too great, the wearer may not be able to con- 

FIELD OF THE INVENTION 5 veniently remove the disposable absorbent garment to 

The present invention relates to fastenable mechani- inspect for soiling or for routine changing of the gar- 

cal fastening systems, and more particularly to a process ment. 

for producing a fastening system having improved In yet another application, it may be desirable to have 

structural and fastening characteristics. a mechanical fastening system which allows for some 

BACKGROUND OF THE INVENTION '° slip P age °f the pron «; «<> * e receimg surface, 

in a direction generally parallel the plane of the receiv- 

Refastenable mechanical fastening systems are well i ng surface and the direction in which fastening engage- 

known in the art. Typically such fastening systems in- me nt is desired. Such lateral slippage produces a fasten- 

volve two major components, a prong which is joined mg S y Stem which is somewhat adjustable in the relative 

to a substrate and engages a complementary second 13 position of the prongs on the receiving surface while the 

component, a receiving surface. The receiving surface two com p 0nC nts are fastened together, 

typically comprises one or more layers of strands or Qther characteri stics, such as the structural charac- 

1 V s ' - *.t- i- • iir - teristics or the geometry, of the mechanical fastening 

a projection i oi tne prong of the mechanical fastening ms ^ 

be important. One skilled in the art 

2Sf « £JSKL££ % ^f^JT!? ™* *° w ' sh ,0 « hese cta»cte*tta of the fas- 

penetrates the receiving surface and engages or inter- * . _ . , . , . . * . 

cepts strands or fibers of the receiving surface. The temng ^em^ For example, the lateral projection of the 

resulting mechanical interference and physical obstruc P rongs may , bc tailored to a valu f ™ hlch . **** the 

tion prevent removal of the prong from the receiving P ron S s complementary to a particularly desired receiv- 

surface until separation forces exceed either the peel or 25 ™£ surface. Another structural characteristic, the in- 

the shear strength of the fastening system. duded of the P TOn 8 relative to the substrate, inilu- 

Oftentimes one skilled in the art wishes to select or cnces the de P th the P f0n S penetrates the receiving sur- 

tailor the fastening characteristics of the mechanical face - Thus, the designer may also wish to tailor this 

fastening system to the desired application for the me- characteristic of the geometry of the fastening system, 

chanical fastening system. In certain applications the 30 commensurate with the layers and the fiber or strand 

shear strength of the fastening system becomes impor- strength of the receiving surface and the desired shear 

tant (if not critical) and the designer may wish to tailor strength of the fastening system, 

the shear strength of the mechanical fastening prong to Particularly, it has been found that there is a definite 

the needs of such applications. relationship between the included angles of the prongs 

For example, refastenable mechanical fastening sys- 35 relative to the plane of the substrate and the shear 

terns may be used in conjunction with disposable absor- strength of the fastening system. Further, there is a 

bent articles such as diapers. U.S. Pat. No. 4,846,815, relationship between certain parameters of the manufac- 

issued Jul 11, 1989 to Scripps discloses a diaper having turing process and the included angles of the prongs 

a refastenable fastening device which provides resis- resulting from such processes, 

tance to commonly encountered shear stresses and 40 Accordingly, it is an object of this invention to pro- 

which is comfortable and skin friendly to the wearer. vide a rocess foi conveniently adjusting tailoring the 

US Pat. No. 4,869 724, issued Sep. 26 1989 to Scripps fastenin characte ristics, particularly the shear strength 

discloses a disposable absorbent article with adhesive of mechanical fastening ; rongs , „ the mechanical fas- 

tape tabs and refastenable mechanic^ fasteners used m teni u T f is ^ an objeCt of this 

^£2^ °K e T t hCr rt -°i P T d f * refaStemn 5 45 "ventSci to provide a process for adjusting the lateral 

of the disposable absorbent article about the wearer and • ^ z» , . , r . . fe , 

nf n , % , , projections of mechanical fastening prongs and the 

convenient disposal of the diaper after it has become r J . - „ . f _ . . , . . . e w . 

g^gj included angles of mechanical fastening prongs relative 

If the refastenable mechanical fastening system is * 0 * he . subst ? te durin * V****" of the mechanical 

used in conjunction with a disposable absorbent article, 50 ^nmg system. It is finally an object of tms invention 

such as a diaper, a certain minimum shear strength is !° P^f. 3 mechanical fastening prong which may 

necessary to minimize the chances of the mechanical Iaterai| y P*™ 11 * 1 to the plane of the receiving sur- 

fastening system becoming detached during wear, thus face after engagement has taken place and while the 

allowing the garment to possibly loosen or even fall off mechanical fastening prong and receiving surface are 

the wearer. This occurrence increases the likelihood of 55 fastencd together. 

the absorbent garment not properly containing bodily BRIEF SUMMARY OF THE INVENTION 
discharges intended to be absorbed by the disposable 

absorbent article. The invention comprises a refastenable fastening sys- 

If the disposable absorbent article is an adult inconti- tem of mechanical prongs for attaching to a comple- 

nence product, refastenable mechanical fastening sys- 60 mentary receiving surface and the process for produc- 

tems may likewise be advantageously utilized, as dis- ing such a refastenable fastening system. The prongs of 

closed in commonly assigned U.S. patent application the refastenable fastemng system has a substrate and at 

Ser. No. 07/382,157, Issue Batch No. F40, filed Jul. 18, least one free formed prong comprising a base, a shank, 

1989, in the names of Gipson et al. However, contrary and an engaging means. The base of the prong is joined 

to the need, disclosed above, for the fastening systems 65 to the substrate and the shank is contiguous with and 

to maintain a certain minimum shear strength, a me- projects outwardly from the base. The engaging means 

chanical fastening system used in conjunction with an is joined to the shank and projects laterally beyond the 

adult incontinence product may need to have only a periphery of the shank. 



- 5,116,563 

mI^!f^JnfZ T bc , made *f cordin S "> the FIG. 4 is a graphical representation of the effect of 
SSS C °T ? g ?! S ^ PS ° f P ro L vldm6 a thermalI y deluded angle of the shank of the prong on the 

sensitive material and heating it to the melting point. A shear strength of the mechanical fastening system for 
means to deposit discrete amounts of the heated ther- two different included angles between the substrate and 
mally sensitive matenal ontp a substrate and a.substrate 5 the nip plane; 

to which the heated thermally sensitive material may be FIG. 5 is a graphical representation of the effect of 
**Z prOV . both P° sitive and negative velocity differentials on the 

me substrate is transported in a first direction and at shear strength of a fastening system for two different 
a first velocity relative to the depositing means. Dis- included angles between the substrate and the nip plane- 
crete amounts of the thermally sensitive material are 10 FIGS. 6A and 6B illustrate two prongs produced 
deposited m a second direction onto the transported according to the present invention, each having same 
substrate. The substrate is drawn away from the depos- positive velocity differential between the transported 
iting means at an obtuse angle between and defined by substrate and the print roll and having different in- 
the first and second directions. eluded angles between the transported substrate and the 

In a different execution, the process for producing the 15 P ,ane °f &e nip of the apparatus of FIG. 2; 
mechanical fastening system increases the shear FIGS - 7A and 7B illustrate two prongs produced 
strength of a mechanical fastening prong. This process according to the present invention, each having same 
comprises the steps of transporting the heated, ther- positive velocity differential between the transported 
mally sensitive material and the substrate relative to one substrate and the print roll and having different in- 
another. Discrete amounts of the heated, thermally 20 cIuded an 8 le s between the transported web and the 
sensitive material are deposited onto the substrate so P Iane of the ni P of ^ apparatus of FIG. 2; 
that a positive velocity differential between the trans- FIGS. 8A and 8B illustrate two prongs produced 
ported substrate and the heated, thermally sensitive acc ording to the present invention, each having the 
material being deposited occurs. same included angle between the transported substrate 

These processes may be advantageously carried out 25 P lane oftne »»P of the apparatus of FIG. 2 and 

using a printing roll having a plurality of cells disposed havin 8 different positive velocity differentials between 
about its periphery. Heated, thermally sensitive material the trans P orted substrate and the print roll; and 
is deposited into the cells. The print roll is axially ro- FIG ?' 9A 9B in "strate two prongs produced 
tated about its centerline and the substrate is transported accord *ng to the present invention, each having the 
the first direction and velocity in contacting relation 30 Same ne S ative v **ocity differential between the trans- 
with the cells. The heated, thermally sensitive material ?°? e ? substrate md the P rint roll and having different 
is then deposited from the cells onto the substrate included angles between the transported substrate and 

If desired, a backing roll may be juxtaposed with the P ane ° f the nip of the a PP aratus of FIG. 2. 

print roll to define a nip and a nip plane. The substrate 35 DETAILED DESCRIPTION OF THE 

is transported through the nip in contacting relation INVENTION 
with the cells of the print roll. The substrate is drawn ^ r . 4 ^ , ■ 
away from the nip at a predetermined acute angle rela- fastening system 20 of the present invention 

tive to the nip plane. The substrate may be drawn con }pnses at least one prong 22 as shown in FIG. 1, and 
through the nip at a velocity which is generally not M preferabl y * n t arra > ' of P ron ^ 22. Each prong 22 of the 
equivalent the peripheral velocity of the print roll ***** ma £ ^J 0 "?^ t0 a substrat e 34 in a predetermined 

In the process for increasing the shear strength of a ^ ° f the VT0 ?F™ haS a baSe *• shank 28 

mechanical fastening system, the substrate is drawn ? ™™ S T1 ! e ba ? S 26 of tne pron * s 

away from the depositing means at a differential vel™ ™ T ^ 1° ^ S ? bStratC SU P* 

ity or at an obtuse angle If the aforementioned rip and « £1 t* P ?™!? **' The Shanks 28 

roll structure is utilized, this arrangement produces an K?*? outwardly from the substrate 24 and bases 26. 
acute angle between the substrate l*Z ^S^S^ * ^ * ^ 

The engaging means 30 radially projects laterally 
BRIEF DESCRIPTION OF THE DRAWINGS {tom ,he shanks 28 "» one or more directions and may 
While the Specification concludes with claims partic S ° Sf SS^ 8 USed herei "- Ae te H" 
olarly pointing out and distinctly claiming the present „S . ^ i li "T 1 com P onem generally , 
invention, it is believed the inventioTis tetter under p " lUd *» plane °f «"« substr «e * at the principal 
stood from the following itaSS^Bn^n^ * ~» side ^»- The projection of an 

lion with the associated drawin^gTinwhic™ StartT « f?T? ~ fr °'\ the $hank 28 peHpher > r in a 
menu are designated by Ae sX reference nume L ' t^L*?* 0 * ""T* ^ 30 to be 

and- reierence numeral secured to a complementary receiving surface (not 

~ w«ci de a T ion f "-T 5 view of one ™m*22K tmmn * mh -"' ai *' 

apparatus which can be used to produce a prone ac- A< iiinct™t,wi ui^ ■ * « . 
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The free fnrmorf m ™. r> ». r ' ,.. be ' com P lem <» t a'"y" if the openings between strands or 

k, Jzl a k P / ° r array of prongs 22 ma y 5 fibers ar e s^ed » allow at least one engaging means 30 

Z%> tK« y * manufac,, f "8 process which is simi- to penetrate into the plane of the Sngsurfacf and 

J&Si r CCS$ C ° mm0nly kn0Wn 85 J2X^JS^- *e strands are sued to be a^KStote 

1 ^ . B - ° PP ^ ^? f^^ betwe e " the ni P 70 of deformable is said to be "complementary" if at least one 

EJEtflJ^Sl'T^ ,h " Upp r react,on modd numb " "70026 sold by the Milliken Company of 
S le P Z, ™n tV° V T m u $U ^ rate 34 20 Spartanbur 8. S.C.; and model number 16110 fabric by 
though th 70 35 34 paSSes Guaford MiIk of 0"""boro, N.C. 

tic^€! nsi T rr^ pref r awy the ™° p,as - "'Sssast^^^.^sss^ 

?™J* fa w u h,ch * e pron S s 22 are «o beformed more detail, the substrate 24 of the fasterinSem 20 
moi Inf 1 4 engaging means 30. Fmally, the tended to remain for the life of the article The "sub- 

become entrapped and not withdrawn without mterfcr- nf t+>~ «r rt «« t* * * auppons me snanx 

tt-sars sifi scs ass . kssS"-' ~ 

between the openings or deformed areas) prevent with- The base 26 cro« «^,m «- * 
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the density of the pattern of prongs 22 and length of the substrate" refers to the flat, planar surface of the sub- 
shanks 28 of the individual prongs 22 and further pro- strate 24 at the base 26 of the principal prong 22 under 
vide adequate adhesion to the substrate 24. If a longer consideration. The angle a is determined as follows, 
shank 28 is utilized, the base 26 should generally be of The prong 22 is viewed in profile. The "profile view** of 
greater cross sectional area to provide sufficient adhe- 5 the prong 22 is either one of two particular side views 
sion to the substrate 24 and adequate structural integ- and found as follows. The prong 22 is visually inspected 
rity. from the side views such that the direction having the 

The shape of the footprint of the base 26 on the sub- maximum lateral projection 38 becomes apparent. The 
strate 24 is not critical, and may be amplified in any "lateral projection" is the distance taken laterally and 
direction to provide greater structural integrity and 10 parallel to the plane of the substrate 24 from the center 
thus a greater peel strength in that direction. As used of the base 26 in such view, i.e. the origin 36 of the 
herein, the term "footprint" refers to the planar contact shank 28, to the projection of the furthest laterally re- 
area of the base 26 on the substrate 24. The aspect ratio mote point on the prong 22 visible in such view when 
of the sides of the footprint should not be too great, such point is longitudinally and perpendicularly pro- 
otherwise the prong 22 may be unstable when subjected 15 jected downward to the plane of the substrate 24. 
to forces parallel to the shorter side of the footprint. An It will be apparent to one skilled in the art that the 
aspeot ratio of less than about 1.5:1 is preferred, and a maximum lateral projection 38 is that distance to the 
generally circular footprint is more preferred. outer periphery of the shank 28 or engaging means 30 

For the embodiment described herein, a base 26 hav- from the opposite side of the base 26. The side view of 
ing a footprint of generally circular shape and approxi- 20 the prong 22 which maximizes the lateral projection 38 
mately 0.76 millimeters to 1.27 millimeters (0.030 to is the profile view of such prong 22. It will also be 
0.050 inches) in diameter is suitable. If it is desired to apparent to one skilled in the art that if the fastening 
make the fastening system 20 have a greater peel or system 20 is produced by the process described and 
shear strength in a particular direction, the cross sec- claimed below, the maximum lateral projection 38 is 
tional area of the base 26 may be modified to amplify 25 typically parallel the machine direction and, hence, the 
such direction, so that the strength and structural integ- profile view is typically oriented in the cross-machine 
rity relative to the axis orthogonal to such direction direction. The side elevational view shown in FIG. 1 is 
increases. This modification causes the prongs 22 to be one of the profile views of the prong 22. It will be fur- 
stronger when pulled in the amplified direction of the ther apparent to one skilled in the art that there is an- 
base 26. 30 other profile view, generally 180* opposite from the 

The shank 28 is contiguous with the base 26 and profile view shown (so that the maximum lateral projec- 

projects outwardly from the base 26 and substrate 24. tion 38 is oriented towards the left of the viewer). H- 

As used herein, the term "shank" refers to that portion ther of the two profile views is generally equally well 

of the prong 22 which is intermediate of and contiguous suited for the processes described hereinbelow, 

with the base 26 and the engaging means 30. The shank 35 The origin 36 of the shank 28 is found, as described 

28 provides longitudinal spacing of the engaging means above,, with the prong 22 in the profile view. While still 

30 from the substrate 24. As used herein, the term "Ion- maintaining the prong 22 in the profile view, an imagi- 

gitudinal" means in a direction having a vector compo- nary cutting plane 40 — 40, generally parallel to the 

nent away from the substrate 24, which direction in- plane of the substrate 24, is then brought into tangency 

creases the perpendicular distance to the plane of the 40 with the periphery of the prong 22 at the point or seg- 

substrate 24 at the base 26 of the prong 22, unless other- ment of the prong 22 having the greatest perpendicular 

wise specified to be a direction having a vector compo- distance from the plane of the substrate 24. This corre- 

nent towards such plane of the substrate 24. sponds to the portion of the prong 22 having the highest 

Associated with the shank 28 and base 26 of each elevation. The perpendicular distance from the imagi- 

prong 22 is an origin 36. The "origin" of the shank 28 is 45 nary cutting plane 40 — 40 to the face of the substrate 24 

the point which may be thought of as the center of the to which the bases 26 of the prongs 22 are joined defines 

base 26, and is typically within the footprint of the base the "height" of prong 22. The imaginary cutting plane 

26. The origin 36 is found by viewing the prong 22, 40—40 is then brought one-fourth of such greatest per- 

frora the side view. The "side view" is the view taken pendicular distance closer to the substrate 24 from the 

any direction radially towards the shank 28 and base 26 50 point of highest elevation, so that the imaginary cutting 

which is also parallel to the plane of the substrate 24. If plane 40—40 intercepts the prong 22 at an elevation 

the fastening system 20 is manufactured according to three-fourths of the perpendicular distance from the 

the process described and claimed below, it is preferred, plane of the substrate 24 to the point of the prong 22 

but not necessary, that the prong 22 be viewed in the longitudinally furthest from such substrate 24; 

cross-machine directions, relative to the travel of the 55 The imaginary cutting plane 40—40 is then used to 

substrate 24 through the nip 70, when determining the determine three points on the prong 22. The first point 

origin 36. is that point where the cutting plane intercepts the lead- 

The lateral distance between the remote edges of the ing edge 42 of the prong 22 and is referred to as the 75% 

base 26 footprint for the particular side view under leading point 44. The "leading edge** is (he apex of the 

consideration is found, and this distance is bisected, 60 periphery of the shank 28 which longitudinally faces 

yielding the midpoint of the base 26 for such view. away from the plane of the substrate 24. The second 

When bisecting the footprint of the base 26 for the point is disposed about 180° through the center of the 

particular side view under consideration, minor discon- prong 22 and is the point where the cutting plane 

tinuities (such as fillets or asperities incident to the at- 40—40 intercepts the trailing edge 46 of the prong 22 

tachment to substrate 24) are ignored. This point is the 65 and is referred to as the 75% trailing point 48. The 

origin 36 of the shank 28. "trailing edge" is the apex of the periphery of the shank 

The shank 28 makes an angle with the plane of the 28 which longitudinally faces towards the substrate 24 

substrate 24. As used herein, the term "plane of the and is generally oppositely disposed from the leading 
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edge 42. The straight line connecting these two points allow the engaging means 30 to intercept or engage a 

falls, of course, within the cutting plane 40—40 and is greater number of strands or fibers. Conversely, a rela- 

bisected to yield the midpoint 47 of the imaginary cut- tively shorter shank 28 length provides the advantage 

ting plane 40—40. A straight line is then drawn con- that a relatively stronger prong 22 results, but also pro- 

necting the midpoint 47 of the imaginary cutting plane 5 vides correspondingly less penetration into the receiv- 

40 — 40 with the origin 36 of the shank 28 at the base 26. ing surface and may therefore be unsuitable for receiv- 

The included angle a this line defines relative to the ing surfaces such as wool or loosely stitched bonded 

plane of the substrate 24 is the angle a of the shank 28. materials which have less densely packed strands or 

Alternatively stated, the angle a which the shank 28 fibers, 
makes relative to the plane of the substrate 24 is the 90° 10 If a knitted or woven material receiving surface is 
complement of that angle furthest from the perpendicu- utilized, a relatively shorter shank 28 having a longitu- 
lar defined by the line, found in any side view, connect- dinal length from the substrate 24 to the point or seg- 
ing the cutting plane midpoint 47 and the origin 36. mentof highest elevation of about 0.5 millimeters (0.020 
Hence, the smallest angle relative to the plane of the inches), preferably at least about 0.7 millimeters (0.028 
substrate 24 when this line is viewed in any direction 15 inches), is suitable. If a high loft material receiving 
radially towards the shank 28, and particularly the ori- surface having a caliper greater than about 0.9 mil lime- 
gin 36, which direction is generally parallel to the plane ters (0.035 inches) is utilized, a relatively longer shank 
of the substrate 24 and orthogonal to the perpendicular 28 having a greater longitudinal dimension of at least 
is the angle a of the shank 28. It is to be recognized that about 1.2 millimeters (0,047 inches), preferably at least 
when the prong 22 is viewed approximately in the ma- 20 about 2.0 millimeters (0.079 inches), is more suitable. As 
chine direction, or approximately 180° therefrom, the the shank 28 length increases, and shear strength corre- 
apparent angle a of the shank 28 will be about 90*. spondingly diminishes, the density of the prongs 22 of 
However, as discussed above, the angle a to be mea- the fastening system 20 may be increased to compensate 
sured is that which deviates furthest from the perpen- for such loss of shear strength. 

dicular and, therefore, is generally that angle a deter- 25 As described above, the longitudinal length of the 

mined when the prong 22 is viewed in profile, typically shank 28 determines the longitudinal spacing of the 

from about the cross-machine direction. engaging means 30 from the substrate 24. The "longitu- 

The angle a of the shank 28 may be generally perpen- dinal spacing" is the least perpendicular distance from 
dicular to the plane of the substrate 24, or is preferably the plane of the substrate 24 to the periphery of the 
oriented in an acute angular relation relative thereto to 30 engaging means 30. For an engaging means 30 of con- 
provide the desired strength in a particular direction, stant geometry, the longitudinal spacing of the engaging 
which direction is generally parallel to the maximum means 30 from the substrate 24 becomes greater with 
longitudinal projection 38. However, as the angle a of increasing longitudinal shank 28 length. A longitudinal 
the shank 28 deviates more from the perpendicular, spacing of at least about twice the strand or fiber diame- 
more laterally directionally specific shear strength re- 35 ter of the intended receiving surface, and preferably 
suits. For the embodiment described herein, a shank 28 about 10 times as great as such fiber or strand diameter 
having an angle a between about 30° and about 70', provides good interception or engagement and reten- 
preferably about 65", works well. In any case, if the tion of such strands or fibers by the engaging means 30 
angle of the shank 28 is less than about 80% the shank 28 of the fastening system 20. For the embodiment de- 
is considered to be nonperpendicularly oriented relative 40 scribed herein, a prong 20 having a longitudinal spacing 
to the plane of the substrate 24 (without regard to lat- of about 0.2 millimeters to about 0.8 millimeters (0.008 
eral orientation). to 0.03 inches) typically works well. 

The engaging means diameter 49 is also measured The shape of the cross section of the shank 28 is not 

from the profile view. This is the maximum diameter of critical. Thus the shank 28 may be of any cross section 

a bulge near the distal end of the engaging means 30 and 45 desired, according to the aforementioned parameters 

is generally orthogonal the projection of the centerline relating to the cross section of the base 26. The "cross 

of the shank 28 and engaging means 30. section*' is the planar area of any part of the prong 22 

The foregoing measurements are easily made using a taken perpendicular to the shank 28 or the engaging 

Model lOCWX) 115 goniometer sold by Rame'-Hart, Inc. means 30. The shank 28 is preferably tapered to de- 

of Mountain Lakes, N.J. If more precise measurement is 50 crease in cross section as the distal end of the shank 28 

desired, it will be recognized by one skilled in the art and engaging means 30 of the prong 22 are longitudi- 

that determination of the profile view, origin 36, cutting nally and laterally approximated. This arrangement 

plane 40 — 40, 75% points 44, 47 and 48, and the angle a provides a corresponding decrease in the moment of 

of the shank 28 can be advantageously performed by inertia of the shank 28 and engaging means 30 resulting 

making a photograph of the prong 22 and scaling from 55 in a prong 22 of more nearly constant stress when sepa- 

this photograph. A model 1700 scanning electron mi- ration forces are applied to the fastening system 20, and 

croscope sold by Amray, Inc. of New Bedford, Mass. thereby diminishes the quantity of superfluous materials 

has been found to work well for this purpose. If neces- incorporated into the prong 22. 

sary, several photographs may be taken to determine To maintain the desired geometry over a wide range 

the maximum lateral projection 38 and either profile 60 of prong 22 sizes, a generally uniform ratio of cross 

view. sectional areas can be utilized to scale the prongs 22. 

The shank 28 should longitudinally project from the One ratio which generally controls the overall taper of 

base 26 a distance sufficient to space the engaging the prong 22 is the ratio of the area of the cross section 

means 30 from the substrate 24 at an elevation which of the base 26 to the area of the cross section of the 

allows the engaging means 30 to readily intercept or 65 prong 22, at the highest elevation of the prong 22. As 

engage the stands of the receiving surface. A relatively noted above, the phrase "highest elevation" refers to 

longer shank 28 provides the advantage that it can pene- the that point or segment of the shank 28 or the engag- 

trate deeper into the receiving surface and thereby ing means 30 having the greatest perpendicular distance 
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A generally circular shank 28 which tapers from a 5 It Thf SI* 6 f ands f orfibersof ^r^eiving surface 
base 26 diameter, as discussed above, ranging from l£? » n f r " dlu ^ ^ ^vature 54 of the engaging 
about 0.76 millimeters to about 1.27 mi Iim*er f(0 030 meanS *°- interference between the engaging 
toabout0.050mche S )toahto^ ~?° "* brands °r fibers of the receiving surface 

about 0.41 millimeters to about 0.51 millimeters 0 016 P ^ ° f faStCning system 20 from the 

to 0.020 inches) has been found suitable for the embodi- 10 / U ? a< ? the peeI stren « th or shear 

mem discussed herein. Specifically, a generally circular stxen & h of the fastening system 20 is exceeded. The 
shaped cross section of about 0.46 millimeters (0 018 f° gaging means 30 should not radially project too far in 
inches) diameter at the highest elevation provides a direction, otherwise the engaging means 30 

cross sectional area at highest elevation of about 017 ?* y " 0t penetrate the opening of the receiving surface, 
square millimeters (0.0003 square inches). A generally 15 . e . cross sectl0n of the engaging means 30 should be 
circular shaped base 26 cross section of about 1 0 milli- Sa Zl t0 P enetrate the openings of the receiving surface, 
meters (0.040 inches) provides a base 26 cross sectional • CTOSS sectlonaI m * and geometry of the engag- 
area of about 0.81 square millimeters (0.0013 square mg means 30 *** not critical, so long as the engaging 
inches). This structure results in a ratio of base 26 cross means * has structursl integrity which provides suffi- 
sectional area to highest elevation cross sectional area 20 shear and strengths to accommodate the 

of about 5:1, which is within the aforementioned range J™* 1 P** 1 shear strengths of a fastening system 20 
The engaging means 30 is joined to the shank 28, and havin £ arra y of prongs 22 of a given density. For the 
preferably is contiguous with the distal end of the shank embodiment described herein, a hook-shaped tine en- 
28. The engaging means 30 projects radially away and paging means 30 having a maximum lateral projection 
outwardly from the periphery of shank 28, and may 25 38 f rom the center of the base 2 * to the remote lateral 
further have a vector component which longitudinally periphery of about 0.79 millimeters to about 1.4millime- 
projects, i.e. is oriented towards or away from the sub- ters < 003 t0 0 06 inches) is suitable, 
strate 24. As used herein the term "engaging means" If an arra y of P ron 8$ & is selected for the fastening 
refers to any protrusion lateral to the periphery of shank svstem the arra y of prongs 22 may be provided in 
28 (other than minor asperities on the periphery of the 30 anv P a "ern and density as desired, to achieve the peel 
shank 28), which protrusion resists separation or re- and shea r strengths required for the particular applica- 
moval from a receiving surface. The term "periphery" tion of the fastening system 20, Generally as the array 
means the outer surface of the prong 22. The term "ra- densit y increases, peel strength and shear strength pro- 
cially means from or towards the perpendicular to the portionately increase in a linear fashion. The individual 
substrate 24 which perpendicular passes through the 35 P ron S s 22 should not be so closely spaced as to interfere 
origin 36 which is generally centered within the foot- wit h ™* prevent the engaging means 30 of the adjacent 

P VJlSl^V*i t i • . P r ongs 22 from intercepting strands or fibers of the 

particularly, the lateral protrusion has a vector com- receiving surface. If the prongs 22 are too closely 

o?£?\ Pa ^ t *° an l fadng t0Wards the P Iane of the s P aced ' compacting or matting of the receiving surface 

™f!c in a l IS , t0 ^ be Ttc ?&* ze * that the engaging 40 brands or fibers may occur, occluding the openings 

means 30 and shank 28 may have both lateral and longi- between the strands or fibers. Conversely, the prones 22 

tudinal vector components. It is not important that a should not be so distantly spaced as to require an exces- 

sharply defined terminus of the shank 28 distal end be «ve area of substrate 24 to provide a fastening system 20 

apparent, or that a demarcation between the shank 28 of adequate shear and peel strengths 
and engaging means 30 be discernible at all. It is only 45 It is advantageous to dispose the array of proncs 22 in 

necessary that a longitudinally oriented face of the rows, so that etch prong 22 is geneX equily t£2 

meat^r P f ery L""™^ S ° *" the fr0m the ad j a «nt P prong 22. The ^ m tffi 

£d^^^^ ° rientCd m the machine and cross-macfcne 

^^nl T ° f ?n SUb5t ? te * ^ Cti0n accordin * t0 the manufacturing proems de 

nT J£ j* B \ B ™l me f S ! may have a lateral 50 scribed and c]ain >ed below. Generally, each machke 

S3 A <if*??^ * 01 « Action and cross-machine dta^^pSS 

sired. As illustrated in the figures, the engaging means should be equally spaced from thTadta^i^ 

^S^r^^^ ™ y have a reen - dircction 

trant curve. If the engaging means 30 has a reentrant 22, to provide a generally uniform sttess field \ l£l7*h 

longitudinally approximates the substrate 24 at the base when separation forces are annlied Vo Z i!t.«fnf 
S l ,atera "y the shank 28, al- As used herein the term {hS^rfer. to Ihc dirtince 

nccd not * radMy directcd « me T ed , cither * thc roachine ^oToT^: 

vide substantially isotropic fattenin/chai^^icS^ t ? ' 8 preferred Ad J a cent cross-machine direc- 
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tance in the machine direction between the adjacent polyester hot melt adhesive marketed by the Bostik 

cross-machine direction rows. Company of Middleton, Mass. as No. 7199 has been 

The prongs 22 may be thought of as disposed in a found to work well. A polyamide hot melt adhesive 

matrix on a one square centimeter grid having an array marketed by the Henkel Company of Kankakee, 111. 

of prongs 22 with about 2 to about 10 rows of prongs 22 5 under the tradename Macromelt 6300 has been found to 

per centimeter (5 to 25 rows per inch) in both the ma- work well, 
chine and cross-machine directions, preferably about 5 

rows of prongs 22 per centimeter (1 3 rows per inch) in PROCESS OF MANUFACTURE 

each direction. This grid will result in a fastening sys- The prongs 22, described above, may be manufac- 

tem 20 having about 4 to about 100 prongs 22 per square 10 tured according to the process comprising the steps 

centimeter (25 to 625 prongs per square inch) of sub- depositing discrete amounts of heated, thermally sensi- 

strate 24. tive material onto a substrate 24 which is transported 

The fastening system 20 prongs 22 may be made of relative to the selected means for depositing the heated, 
any thermally sensitive material which is stable and thermally sensitive material. More particularly, the 
shape retaining when solid, but not so brittle that failure 15 process comprises the steps of providing a thermally 
occurs when the fastening system 20 is subjected to sensitive material, as disclosed above, and heating it to 
separation forces. As used herein, "thermally sensitive" at least the melting point so that the heated, thermally 
refers to the property of a material which gradually sensitive material is in a fluidic, flowable state, 
changes from the solid state to the liquid state upon the A substrate 24 is provided and transported relative to 
application of heat. Failure is considered to have oc- 20 the means for depositing this heated material, A means 
curred when the prong 22 has fractured or can no for depositing discrete amounts of the heated, thermally 
longer sustain a reaction in the presence of and when sensitive material is provided. Discrete amounts of the 
subjected to separation forces. Preferably the material heated, thermally sensitive material are deposited onto 
has an elastic tensile modulus, measured according to the substrate 24 from the depositing means. It will be 
ASTM Standard D-638, of about 24,600,000 to about 25 apparent to one skilled in the art that the depositing 
3 1,600,000 kilograms per square meter (35,000 to 45,000 means for depositing discrete amount of thermally sen- 
pounds per square inch). sitive material may be transported and the substrate 24 

Further, the prong material should have a melting held stationary or, preferably, the substrate 24 trans- 
point low enough to provide for easy processing and a ported and the depositing means held stationary, to 
relatively high viscosity to provide a tacky and tough 30 provide the relative transport between the substrate 24 
consistency at temperatures near the material melting and the depositing means. 

point, so that the shanks 28 may be stretched and the During transport of the substrate 24 and the deposi- 
engaging means 30 easily formed according to the tion of the discrete amounts of thermally sensitive mate- 
method of manufacture recited below. It is also impor- rial which form the prong 22, two directions are de- 
tant that the prongs 22 be viscoelastic, to allow for more 35 fined. The first direction is the direction of transport of 
variation in the parameters affecting prong 22 structure, the substrate relative to the means for depositing the 
and particularly the geometry of the engaging means thermally sensitive material. The second direction is the 
30. Material having a complex viscosity ranging from direction of deposition of such material onto the trans- 
about 20 to about 100 Pascal seconds at the temperature ported substrate 24 at the time of deposition. An in- 
of application to the substrate 24 is suitable. 40 eluded angle y3 is defined between the first direction of 

The viscosity may be measured with a Rheometrics transport and the second direction of deposition. 

Model 800 Mechanical Spectrometer using the dynamic To provide for the desired shear strength properties 

operating mode at a 10 Hertz sampling frequency and claimed below and a preferred prong 22 geometry, 

10% material strain, A disk and plate type geometry is preferably the defined angle & is obtuse. Generally, as 

preferred, particularly with a disk having a radius of 45 the obtuse angle /J more nearly approaches about 100% 

about 12.5 millimeters and a gap of about 1.0 millimeters from either greater or lesser angles, typically a fastening 

between the disk and plate. system 20 having relatively greater shear strength re- 

The prongs 22 are preferentially comprised of a ther- suits. It is to be recognized that the preferred angle of 

moplastic material. The term "thermoplastic** refers to about 100* may vary somewhat with the means 76 se- 

uncrosslinked polymers of a thermally sensitive mate- 50 lected for depositing the heated, thermally sensitive 

rial which flows under the application of heat or pres- material onto the substrate 24. 

sure. Hot melt adhesive thermoplastics are particularly During the process for deposition of the heated, ther- 

well suited to manufacture, the fastening system 20 of mally sensitive material onto the substrate 24, prefera- 

the present invention, particularly in accordance with bly a velocity differential occurs between the trans- 

the process described and claimed below. As used 55 ported substrate 24 and the thermally sensitive material 

herein the phrase "hot melt adhesive" refers to a visco- being deposited. Such a velocity differential is consid- 

elastic thermoplastic which retains residual stresses ered "positive" if the speed of the substrate 24 in the 

upon solidification from the liquid state. Polyester and first direction is greater than the velocity of whatever 

polyamide hot melt adhesives are particularly suitable means, such as the cells 76 in the print roll 72 used to 

and preferred. As used herein, the terms "polyester" 60 deposit the heated, thermally sensitive material at the 

and , 'polyamide ,, mean chains having repeating ester point of deposition of such material onto the substrate 

and amide units respectively. 24. Conversely, a velocity differential is considered 

If a polyester hot melt adhesive is selected, an adhe- "negative" if the speed of the transported substrate 24 is 

sive having a complex viscosity of about 23±2 Pascal less than the velocity of the means 76 for depositing the 

seconds at about 194° C. has been found to work well. 65 thermally sensitive material at the point of deposition of 

If a polyamide hot melt adhesive is selected, an adhesive such material onto the substrate 24. It will be apparent 

having a complex viscosity of about 90±10 Pascal sec- to one skilled in the art that if the means for depositing 

onds at about 204 s C. has been found to work well. A the heated, thermally sensitive material is held station- 
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ary and the substrate 24 is transported, a positive veloc- 
ity differential always results. By providing a positive 
velocity differential, the viscoelastic rheological prop- 
erties of the thermally sensitive material may provide 
for lateral stretching of the material and desirable fas- 5 
tening characteristics, particularly desirable shear 
strength resultant properties. 

With continuing reference to FIG. 2, the fastening 
system 20 according to the present invention may be 
manufactured using a modified gravure printing pro- 10 
cess. Gravure printing is well known in the art as illus- 
trated by U.S. Pat. No. 4,643,130 issued Feb. 17, 1988, 
to Sheath et al. and incorporated herein by reference to 
illustrate the general state of the art. 

As illustrated by FIG. 2, the substrate 24 may be 15 
passed through the nip 70 formed between two juxta- 
posed rolls, a print roll 72 and a backing roll 74. The 
rolls 72 and 74 have substantially mutually parallel ccn* 
terlines disposed generally parallel to the plane of the 
substrate 24. Each of the rolls 72 and 74 is rotated about 20 
its respective centerline so that the rolls 72 and 74 have 
substantially the same surface and direction, at the nip 
70. If desired, the rolls 72 and 74 may have generally 
mutually equal peripheral velocities at the nip point 70 
too. 25 

If desired, both the print roll 72 and the backing roll 
74 may be driven by an external motive force (not 
shown), or one roll driven by external motive force and 
the second roll driven by frictional engagement with 
the first roll. An alternating current electric motor hav- 30 
ing an output of about 1,500 watts has been found to 
provide adequate motive force. By rotating, the rolls 72 
and 74 actuate a depositing means for depositing heated, 
thermally sensitive material onto the substrate 24 to 
form the prongs 22. The rolls 72 and 74 may rotate at 35 
the same or different peripheral velocities. It is only 
necessary that both rolls 72 and 74 rotate in the same 
direction at the nip point 70. 

The depositing means should be able to accommodate 
the temperature of the material of prongs 22 in the 40 
liquid state, provide substantially uniform pitch be- 
tween the prongs 22 in both the machine and cross- 
machine directions and yield the desired density of 
prongs 22 within the array. Also, the depositing means 
should be able to produce prongs having various diame- 45 
ters of the base 26 and heights of the shank 23. The print 
roll 72, specifically, provides for the depositing means 
to deposit the prongs 22 on the substrate 24 in the de- 
sired array, discussed above, (ot other pattern) accord- 
ing to the present manufacturing process. SO 

The phrase "depositing means*' refers to any appara- 
tus which transfers liquid prong material from a bulk 
quantity to the substrate 24 in dosages corresponding to 
individual prongs 22. The. term "deposit" means to 
transfer prong material from the bulk form and to dose 55 
such material onto the substrate 24 in units correspond- 
ing to individual prongs 22. 

One suitable depositing means for depositing prong 
material onto the substrate 24 is an array of one or more 
cells 76 in a print roll 72. As used herein the term "cell" 60 
refers to any cavity, or other component of the print 
roll 72, which transfers prong material from a source to 
the substrate 24 and deposits this material onto the sub- 
strate 24 in discrete units. 

The cross sectional area of the cell 76, taken at the 65 
surface of the print roll 72, generally corresponds with 
the shape of the footprint of the base 26 of the prong 22. 
The cross section of the cell 76 should be approximately 
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equal to the desired cross section of the base 26. The 
depth of the cell 76, in part, determines the longitudinal 
length of the prong 22, specifically the perpendicular 
distance from the base 26 to the point or segment of 
highest elevation. However, as the depth of the cell 76 
increases to more than approximately 70 percent of the 
diameter of the cell 76, die longitudinal dimension of 
the prong 22 generally remains constant. This occurs 
because not all of the liquid prong material is pulled out 
of the cell 76 and deposited on the substrate 24. Due to 
the surface tension and viscosity of the liquid prong 
material, some of it will remain in the cell 76 and not be 
transferred to the substrate 24. 

For the embodiment described herein, a blind, gener- 
ally cylindrically shaped cell 76 having a depth between 
about 50 and about 70 percent of the diameter is ade- 
quate. If desired, the cell 76 may be somewhat frus- 
troconically tapered in shape to accommodate conven- 
tional manufacturing processes, such as chemical etch- 
ing. 

If frustroconically shaped, the included angle of the 
taper of the cell 76 should be no more than about 45* to 
produce the preferred taper of the shank 28 and yield 
the base to highest elevation ratios discussed above. If 
the taper of the cell 76 has a greater included angle, a 
prong 22 having too much taper may result. If the in- 
cluded angle is too small, or the cell 76 is cylindrical, a 
shank 28 of generally uniform cross section may result, 
and thereby have areas of higher stress. For the embodi- 
ment described herein a cell 76 having an included 
angle of about 45', a diameter at the roll periphery of 
about 0.89 millimeters to about 1.22 millimeters (0.035 
to 0.048 inches) and a depth ranging from about 0.25 
millimeters to about 0.51 millimeters) 0,01 to 0.02 inches 
produces a suitable prong 22. 

The print roll 72 and backing roll 74 should be com- 
pressed, coincident with the plane connecting the cen- 
terlines of the rolls, to press the adhesive from the cells 
76 in the print roll 72 onto the substrate 24 and to pro- 
vide sufficient frictional engagement to drive the oppos- 
ing roll if it is not externally driven. The backing roll 74 
should be somewhat softer and more compliant than the 
print roll 72 to provide cushioning of the prong material 
as it is deposited on the substrate 24 from the print roll 
72. A backing roll 74 having a rubber coating with a 
Shore A durometer hardness of about 40 to about 60 is 
suitable, 

The print roll 72 temperature is not critical, however, 
the print roll 72 should be heated, to prevent solidifica- 
tion of the prongs 22 during transfer from the source 
through the deposition on the substrate 24. Generally a 
print roll 72 surface temperature near the source mate- 
rial temperature is desired. A print roll 72 temperature 
of about 197* C. has been found to work well. 

It is to be recognized that a chill roll may be neces- 
sary if the substrate 24 is adversely affected by the heat 
transferred from the prong material. If a chill roll is 
desired, it may be incorporated into the backing roll 74 
using means well known to one skilled in the art. This 
arrangement is often necessary if a polypropylene, poly- 
ethylene or other polyolefinic substrate 24 is used. 

The material used to form the individual prongs 22 
must be kept in a source which provides for the proper 
temperature to apply the prongs 22 to the substrate 24. 
Typically, a temperature slightly above the melting 
point of the material is desired, The material is consid- 
ered to be at or above the "melting point 1 * if the material 
is partially or wholly in the liquid state. 
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If the source of the prong material is kept at too high the substrate 24 being transported away from the point 
a temperature, the prong material may not be viscous of deposition. 

enough and may produce engaging means 30 which If utilized, the severing means 78 should be adjustable 
laterally connect to the prongs 22 adjacent in the ma- to accommodate various sizes of prongs 22 and lateral 
chine direction. If the material temperature is very hot, 5 projections 38 of engaging means 30 and also provide 
the prong 22 will flow into a small, somewhat semis- uniformity throughout the cross-machine direction of 
pherically shaped puddle and an engaging means 30 will the array. The term "severing means" refers to any 
not be formed. Conversely, if the source temperature is apparatus or component which longitudinally separates 
too low, the prong material may not transfer from the the moil from the fastening system 20. The term "sever" 
source to the means for depositing the material or, sub- 10 refers to the act of dividing the moil from the fastening 
sequemly, may not properly transfer from the deposit- system 20 as described above. The severing means 78 
ing means 76 to the substrate 24 in the desired array or should also be clean and should not rust, oxidize or 
pattern. The source of the material should also impart a impart corrodents and contaminates (such as moil mate- 
generally uniform cross-machine direction temperature to the prongs 22. A suitable severing means is a 
profile to the material, be in communication with the 15 wire 78 disposed generally parallel the centerline of the 
means for depositing the adhesive material onto the rolls 72 and 74 and spaced from the substrate 24 a dis- 
substrate 24 and easily be replenished or restocked as which is somewhat greater than the perpendicular 
the prong material becomes depleted. distance from the highest elevation of the solidified 

A suitable source is a trough 80, substantially coex- P r ° n * 22 lo lhe 2* 
tensive of that portion of the cross-machine dimension 20 Pref « ra hly the wire 78 is electrically heated to pre- 
of the print roll 72 which has cells 76 and adjacent vent build-up of the molten prong material on the sever- 
thereto. The trough 80 has a closed end bottom, an !" g "! ea f 78 ' ^commodate any cooling of the prongs 
outboard side and ends. The top may be open or closed ? 2 whG *! occurs between the time the prong material 
as desired. The inboard side of the trough 80 is open, , € ieaves th * heat t ed 80 ™ e ^ ? everm * occurs ™ 6 , t0 
allowing the liquid material therein to freely contact 25 !l r °T te latera * * tTCtchl *& of the engag.ng means 30. 
and communicate with the circumference of the print ™ e Seating of the severing means 78 should also pro- 
roll 72, and enter the cells 76 or communicate with any Vld \ for * m *°™ tcm P^ turc distribution m Ae cross- 
other desired means for depositing the thermally sensi- u T *° "l™* * J**? 22 
rive material onto the substrate 24. , n SU * tantia y umfo ™ geomCtry » p . r ° d t Uced ' , . 

The source is externally heated by known means (not 30 GeneralI y> as * e P ron S matenal temperature uv 

shown) to maintain the prong material in a liquid state 3 felatlVely ? 0 ° l " h0t T ? ^ etaUX ! e 

, _ „ # y . * -r, r ,y severing means can be accommodated. Also, as the 

and at the proper temperature The preferred tempera- , d * f ^ u fa dech ^ Iess ( % 

ture is above the melting point but below that at which ^ of the hm wire ?8 0ccurs ^ each £ ^ 

SmS ™t L? ■ ™ C ^ UClX l fn^ If K desire i the 35 moil afe severed, making a relatively lower wantage hot 

liquid material inside the trough 80 may be mixed or wire 7g more feasible * at ^ ^ tempera tures. It 

rearculated to promote homogeneity and an even tern- shouId be recogni2ed that M the tem perature of the hot 

perature distribution wire 1% is increased a 22 havi a generall 

Juxtaposed with the bottom of the trough 80 is a shorter shank 28 len gth will result. Conversely, the 

doctor blade 82 which controls the amount of prong 40 shank 28 len ^ h and lateral len ^ h of tbe ^ 

material applied to the pnnt roll 72. The doctor blade 82 means 30 will be increased in inv * rse proportion V th ^ 

and trough 80 are held stationary as the pnnt roll 72 is temperature of the hot wire 78 is decreased. It is not 

rotated, allowing the doctor blade 82 to wipe the cir- necc ssary that the severing means 78 actually contact 

cumference of the roll 72 and scrape any prong material the prong 22 for severillg t0 OCCUTt m pr0 22 

which js not disposed within the indivrtual cells 76 from 45 be severed by ^ radiant heat emitted from the sevefi 

the roll 72 and allows such matenal to be recycled, This means 78. 

arrangement allows prong material to be deposited For the embodiment described herein a round cross 

from the cells 76 to the substrate 24 in the desired array, sect i on nickel-chromium wire 78, having a diameter of 

according to the geometry of the cells 76 on the circunv about 0 .51 millimeters (0.02 inches) heated to a tempera- 

ference of the pnnt roll 72. As seen in FIG. 2, the doc- 50 ture of about 343' C. to about 416° C. has been found 

tor blade 82 is preferentially disposed m the horizontal suitable. It will be apparent that a knife, laser cutting or 

plane, particularly the horizontal apex of the print roll ot her severing means 78 may be substituted for the hot 

72, which apex is upstream of the nip point 70. ^re 78 described above. 

After being deposited onto the substrate 24, the It is important that the severing means 78 be disposed 
prongs 22 may be severed from the print roll 72 and the 55 at a position which allows stretching of the prong mate- 
depositing means 76. If desired, severing may be accom- rial to occur prior to the prong 22 being severed from 
pushed as a separate, dedicated step in the process by the moil. If the severing means 78 is disposed too far 
utilizing a severing means 78 for severing the prongs 22 from the plane of the substrate 24, the prong material 
into the engaging means 30 of the fastening system 20 will pass underneath the severing means 78 and not be 
and a moil. As used herein the term "moil" refers to any 60 intercepted by it, forming a very long engaging means 
material severed from the prong 22 and which does not 30 which will not be properly spaced from the substrate 
form part of the fastening system 20. However, depend- 24 or adjacent prongs 22. Conversely, if the severing 
ing upon the adjustment of the various parameters, such means 78 is disposed too close to the plane of the sub- 
as the angle y between the substrate 24 and the deposit- strate 24, the severing means 78 will truncate the shank 
ing means 76, the velocity differential, the viscosity of 65 28 and an engaging means 30 may not be formed, 
the heated, thermally sensitive material, the cell 76, etc., A hot wire severing means 78 disposed approxi- 
a dedicated and separate severing step may not be nec- mately 14 millimeters to 22 millimeters (0.56 to 0.88 
essary. Severing may occur naturally as a function of inches), preferably about 18 millimeters (0.72 inches) in 
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the machine direction from the nip point 70, approxi- the second direction being the direction which the 
mately 4.8 millimeters to 7.9 millimeters (0.19 to 0.95 heated, thermally sensitive material is applied to the 
inches) radially outward from the backing roll 74 and . transported substrate 24. A particular included angle y 
approximately 1.5 millimeters to approximately 4.8 mil- occurs if the described print roll 72, backing roll 74 and 
limeters (0.06 to 0.75 inches) radially outwardly from 5 nip 70 apparatus is utilized as the depositing means 76 
the print roll 72 is adequately positioned for the process for depositing heated, thermally sensitive material onto 
of manufacture disclosed herein. the transported substrate 24. It will be apparent to one 

In operation, the substrate 24 is transported in a first skilled in the art that if this apparatus is used to deposit 
direction relative to the depositing means 76. More the heated, thermally sensitive material onto the sub- 
particularly, the substrate 24 is transported through the 10 strate 24, at the time of deposition the included angle y 
nip 70, are preferentially drawn by a take-up roll (not will be approximately 90* as the first direction of trans- 
shown). This provides a clean area of substrate 24 for port of the substrate 24 through the nip 70 is generally 
continuous deposition of prongs 22 and removes the orthogonal the second direction which the heated, ther- 
portions of the substrate 24 having prongs 22 deposited mally sensitive material is extracted from a cell 76 in the 
thereon. The direction generally parallel to the princi- 15 periphery of the print roll 72. 
pal direction of transport of the substrate 24 as it passes As noted above, the substrate 24 may be drawn away 
through the nip 70 is referred to as the "machine direc- from the plane of the nip 70 of the print roll 72 at a 
tion." The machine direction, as indicated by the arrow particular angle y, which angle y is acute relative to the 
75 of FIG. 2, is generally orthogonal the centerline of plane of the nip 70 and obtuse relative to the direction of 
the print roll 72 and backing roll 74. The direction 20 deposition of the heated, thermally sensitive material 
generally orthogonal to the machine direction and par- onto the transported substrate 24. Typically, as the 
allel to the plane of the substrate 24 is referred to as the included angle y (between the direction of transport of 
"cross-machine direction." The "plane of the nip" is the the web after leaving the nip 70 and the plane of the nip 
plane having a line coincident with the nip and tangent 70) or, more generally, the included angle £ (between 
to the print roll 72 and to the backing roll 76. 25 the first direction of the transported substrate 24 and the 

After depositing prong material from the cell 76 onto second direction of deposition of heated, thermally 
the substrate 24, the rolls 72 and 74 continue rotation, in sensitive material) onto the transported substrate 24 
the directions indicated by the arrows 75 of FIG. 2. decreases, a fastening system 20 having relatively 
This results in a period of relative displacement between higher shear strength results, as illustrated in the Fig- 
the transported substrate 24 and the cells 76 during 30 ures below and discussed hereinafter in more detail, 
which period (prior to severing) the prong material This relationship generally holds true, regardless of 
bridges the substrate 24 and print roll 72. As relative the relative velocity differential between the trans- 
displacement continues, the prong material is stretched ported substrate 24 and the means 76 for depositing 
until severing occurs and the prong 22 separated from heated, thermally sensitive material onto the trans- 
the cell 76 of the print roll 72. As used herein the term 35 ported substrate 24. This relationship is also true for 
"stretch" means to increase in linear dimension, at least both positive velocity differentials and negative veloc- 
a portion of which increase becomes substantially per- ity differentials. A process wherein the transported 
manent for the life of the fastening system 20. substrate 24 is drawn at an obtuse angle 0 relative to the 

As discussed above, it may also be necessary to sever direction of deposition of the heated, thermally sensi- 
the individual prongs 22 from the print roll 72 as part of 40 tive material onto the transported substrate of about 
the process which forms the engaging means 30. When 100° to about 110* and more specifically wherein trans- 
severed, a prong 22 is longitudinally divided into two ported substrate 24 is drawn away from the plane of the 
parts, a distal end and engaging means 30 which remain nip 70 at an included angle y of about 5' to about 40' has 
with the fastening system 20 and a moil (not shown) been found to work well. 

which remains with the print roll 72 and may be recy- 45 Referring to FIG. 3, it can be seen that generally as 
cled, as desired. After the prongs 22 are severed from the positive velocity differential becomes greater, the 
the moil, the fastening system 20 is allowed to freeze included angle a of the prongs 22 relative to the sub- 
prior to contact of the prongs 22 with other objects. strate 24 decreases, and hence the prongs 22 become 
After solidification of the prongs 22, the substrate 24 more laterally oriented and more nearly parallel the 
may be wound into a roll for storage as desired. 50 plane of the substrate 24. This relationship is true and 

The substrate 24 may be transported through the nip substantially linear for two selected included angles y of 
70 in the first direction at about 3 to about 3 1 meters per 15* and 35* between the plane of the nip 70 and the line 
minute (10 to 100 feet per minute). The substrate 24 may through which the substrate 24 is drawn away from the 
be drawn through the nip 70 at a speed ranging from nip 70, and encompasses the range from a negative X\% 
approximately 25% greater than to approximately 15% 55 velocity differential to a positive 16% velocity differen- 
less than the peripheral speed of said print roll 72, pro- tial. 

ducing a 25 percent positive velocity differential to 15 Referring to FIG. 4, the shear strength of a sample of 
percent negative velocity differential. Preferably there the mechanical fastening system 20 is measured in 
is positive velocity differential of at least 2%. Therefore grams force of a sample of the fastening system 20 hav- 
if the apparatus of FIG. 2 is utilized, the speed of the 60 ing an area of about 4.84 square centimeters (0.75 square 
transported substrate 24 is at least about 2% greater inches). This sample size was selected because it is large 
than the surface speed of the print roll 72. enough to yield a representative evaluation of the sam- 

The fastening characteristics, particularly the shear pie and is typical of the sizes used in the aforementioned 
strength, of the fastening system 20 or of an individual application. The shear strength is tested using the afore- 
prong 22, may also be influenced by the included angle 65 mentioned 161 10 model material sold by the Guilford 
0 formed between two directions involved in the dy* Loop Corporation as a receiving surface. The shear 
namic steps of this process, the first direction being the force may be measured by tensile pulling a fastened 
principal direction of transport of the substrate 24, and fastening system 20 and a receiving surface in opposite 
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directions, which directions are generally parallel the velocity differential or to the included angle y, the 
planes of the respective substrate 24 and the plane of the angle a of the prong 22, and thus the shear strength of 
receiving surface. During the measurement, the in- the fastening system 20, may not have the shear strength 
eluded angle a of the prongs 22 is generally oriented in desired for the application. Particularly, if the velocity 
the same direction which the substrate 24 is pulled by 5 differential and included angle 7 are not matched to the 
the tensile machine (the prong 22 of FIG. 1 is pulled to radius of curvature of the print roll 72, the moil of the 
the right). The method used to determine the resistance prong 22 may be oriented too orthogonal relative to the 

of a fastening system 20 to shear forces is more fully set substrate 24, and, upon solidification, the included angle 

forth in U.S. Pat. No. 4,699,622 issued Oct. 13, 1987 to a of the prong 22 will be greater than desired, resulting 

Toussant et al. ( which patent is incorporated herein by 10 in a fastening system 20 of lesser shear strength than is 

reference for the purpose of describing a suitable tech- desired. 

nique for the measurement of shear forces. Thus, to provide an improved fastening system 20 
According to FIG. 4, it is seen that the shear strength according to the present invention, it is important to 
of the fastening system 20 is related to the included provide with the apparatus used to manufacture the 
angle a ofthe shanks 28 of the prongs 22, and hence to 15 fastening system 20 a means for imparting a vector 
the velocity differential, through the relationship exhib- orientation which is not orthogonal (more than about 
ited by FIG. 3. As illustrated by FIG. 4, it is preferred 10° off axis in any direction) the plane ofthe substrate 24 
that the angle a between the shanks 28 and the substrate at the base 26 ofthe prong 22 to the discrete amounts of 
24 be less than about 70\ and preferably less than about deposited, thermally sensitive material. If the apparatus 
65% to maintain a shear strength of at least about 1,000 20 of FIG. 2 is utilized, two means for imparting a no- 
grams per 4.8 square centimeters, because it can be seen northogonal to the substrate 24 vector orientation to the 
that the shear strength rapidly falls off as the shanks 28 discrete deposits of thermally sensitive material include 
become more perpendicularly oriented relative to the the aforementioned velocity differential and the acute 
substrate than about 65'-70\ Also from FIG. 4 it can be angle 7 between the plane of the nip 70 and the trans- 
seen that for all recorded values of included shank an- 25 ported substrate 24. 

gles a, greater shear strengths are obtained if the sub- Several variations of the disclosed apparatus and 

strate 24 is drawn away from the plane of the nip 70 at method are feasible and within the scope ofthe claimed 

a 15° angle 7 rather than the greater 35° angle 7. invention. If desired, by providing a relatively strong 

From FIG. 4 it can be seen that generally, it is desired substrate 24 and sufficient tension, the backing roll 74 of 

to have the included angle a between the shank 28 of 30 the apparatus of FIG. 2 may be omitted. Instead, as is 

the prong 22 and the substrate 24 less than 70*. Particu- well known to one skilled in the art, the substrate 24 

larly, an included angle a of about 20* to about 65° is may wrap the print roll 72 by the use of tracking rolls 

desired. This relationship again holds true for both of which produce an S-shaped arc about the printing roll 

the included angles 7 between the plane of the nip 70 72. In this configuration, there is no nip 70 as disclosed 

and the line through which the substrate 24 is drawn 35 in FIG. 2, but, rather, the tension of the substrate 24 

after leaving the nip 70. provides for deposition of the heated, thermally sensi- 

FIG. 5 illustrates the relationship between the veloc- tive material from the cells 76 ofthe print roll 72. How- 
ity differential of the transported web 24 and the shear ever, it is to be recognized that if this variant configura- 
strength of the mechanical fastening system 20 pro- tion is selected for the apparatus and means 76 for de- 
duced by such a velocity differential. Both positive and 40 positing the heated, thermally sensitive material onto 
negative velocity differentials are illustrated in this Fig- the substrate 24, the substrate 24 must have sufficient 
ure. However, generally, FIG. 5 illustrates that a posi- tensile strength to avoid tearing and to maintain the 
tive velocity differential of about 2 to about 16% is tension necessary for proper deposition ofthe heated 
desirable. This relationship again holds true for both of thermally sensitive material, 
the disclosed included angles 7 between the plane ofthe 45 

nip 70 and the line through which the transported sub- EXAMPLES 

strate 24 is drawn after leaving the nip 70. Provided below are four illustrative, nonlimiting 

Another factor to be considered by one skilled in the examples of how the various parameters of the manu- 

art is the radius of curvature of the print roll 72 and its facturing process may be combined, varied, held con- 

relationship to the velocity differential and the angle 7 50 stant and utilized to produce refastenable fastening sys- 

between the substrate 24 and the plane of the nip 70. As tems 20 having a desired structure, geometry or shear 

the radius of curvature of the print roll 72 decreased, strength. A representative prong 22 for the fastening 

the moil and shank 28 of the prong 22 being formed are system 20 of each Example is shown in FIGS. 6A-9B. 

drawn away from the substrate 24 at an angle which, in Considering first the parameters held constant for all 

the vicinity of the nip 70 is more nearly orthogonal the 55 four Examples, each of the following Examples use the 

plane ofthe nip 70. Upon solidification, such a prong 22 aforementioned Bostik polyester 7199 hot melt adhe- 

will typically have a relatively greater included angle a sive. The adhesive is maintained at a temperature of 

than a prong 22 manufactured under conditions which about 179*— 181* C. (355'-358° F.). This adhesive is 

are similar, except for the use of a larger radius of curva- deposited on a0.13-O.18 milUmeter (0.005-0.007 inches) 
P nnt 72 - 60 thick bleached kraft paper substrate 24 transported at a 

Thus, to obviate a decrease in shear strength from constant rate of about 6.31 meters per minute (20.7 feet 

occurring, based upon the relationship of FIG. 4, as the per minute). 

radius of curvature of the print roll 72 decreases, either The apparatus selected for deposition of the heated, 

or both of the velocity differential and the included thermally sensitive material is similar to that of FIG. 2 
angle 7 between the transported substrate 24 and the 65 and has an approximately 16 centimeter (6.3 inches) 

plane of the nip 70 should also be decreased. If the diameter print roll 72 and an approximately 15.2 centi- 

radms of curvature of the print roll 72 is increased or meter (6.0 inches) diameter backing roll 74. The print 

decreased without corresponding compensation to the roll 72 has an array of blind frustroconical cells 76, each 
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about 1.0 millimeters (0.040 inches) in diameter at the 
periphery of the print roll 72, about 0.46 millimeters 
(0.018 inches) deep and disposed in a matrix of about 75 
cells per square centimeter (484 cells per square inch). 

Each Example incorporates a severing means 78, 5 
particularly a 0.76 millimeter (0.030 inch) diameter hot 
wire 78 about 61 centimeters (24 inches) long. The hot 
wire 78 is horizontally disposed about 5.1 millimeters 
(0.2 inches) from the print roll 72 and about 22.9 milli- 
meters (0.9 inches) from the backing roll 74 for each io 
Example^ The hot wire 78 is electrically heated. 

Considering next the parameters varied throughout 
the Examples, the electric power applied to the hot wire 
78 is adjusted, according to the distance from the hot 
wire 78 to the substrate 24 and the speed of the print roll 15 
72 to account for the cooling which occurs between the 
periphery of the hot wire 78 and the surfaces of the 
prongs 22 made according to the various Examples. 
The angle /J between the depositing means 76 and the 
substrate 24 is varied to show the effect of two different 20 
angles fi. Specifically, the Examples utilize angles y pf 
15* and 35* between the transported substrate 24 and 
the plane of the nip 70. Also, the velocity differential 
between the depositing means 76 and the transported 
substrate 24 was varied and includes both positive and 25 
negative velocity differentials. For each Example, ei- 
ther the velocity differential is held constant and the 
angle y adjusted or vice versa, so that both parameters 
are not adjusted in the same Example. 

EXAMPLE I 30 
Referring to FIGS. 6A and 6B, the prong 22 of FIG. 
6A is produced according to the parameters'of Table I A 
and the prong 22 of FIG. 6B is produced according to 
the parameters of Table IB. Both prongs are manufac- 35 
tured with a positive 2% velocity differential, but vary 
the included angle y between the plane of the nip 70 and 
the transported substrate 24 from an acute angle of 15" 
to an acute angle of 35% Otherwise, the parameters used 
in the process of producing the prongs of FIGS 6A and 40 
6B are the same. 

It can be noted from the bottom portion of Tables I A 
and IB that, consistent with the illustrations of FIGS. 4 
and 5, the prong 22 having a 15* included angle y yields 
a shear strength almost 35% greater than that of the 45 
prong 22 of FIG. 6B having the 35* included angle y. 
The prong 22 of FIG. 6B is, however, almost 25% taller 
and has a lesser lateral projection. 
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velocity differential but which vary the included angle 
y between the plane of the nip 70 and the direction of 
the transported substrate 24 from about 15* to about 35\ 
The engaging means 30 of the prong 22 of FIG. 7B has 
a significant re-entrant orientation back towards origin 
36 of the base 26. However, consistent with FIGS. 4 
and 5, the prong 22 of FIG. 7A exhibits approximately 
7% greater shear strength than the prong 22 of FIG. 7B. 
One explanation for the increased sheer strength of the 
prongs 22 of FIG. 7 is that the re-entrant orientation of 
the engaging means 30 prevents a substantial number of 
the fibers of the receiving surface from being inter- 
cepted by the fastening system 20 and, such noninter- 
cepted fibers do not provide significant resistance to 
shear forces. 





TABLE IIA 


TABLE JIB 


OPERATING PARAMETERS 






Velocity Differential 


+6.6% 


+6.6% 


Angle y Between the Web and 


15' 


35* 


The Nip Plane 




Hot Wire Power (Watts) 


80.0 


95.2 


PRONG CHARACTERISTICS 






Shear Strength (gr./4.8 sq. cm) 


5,900 


5.50O 


Included Angle a 


55* 


58' 


- Maximum Lateral Projection 


1.94 


221 


<0.01 inches) 






Height (0.01 inches) 


2.24 


2.45 


Engaging Means Diameter 


6 


5 


(0.001 inches) 







TABLE IA TABLE IB 
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OPERATING PARAMETERS 






Velocity Differential 


+ 2% 


+2% 


Angle y Between the Web and 


15* 


35' 


The Nip Plane 




Hot Wire Power (Watts) 


95.2 


95.2 


PRONG CHARACTERISTICS 






Shear Strength (gr./4.8 sq. cm) 


6,600 


5,100 


Included Angle a 


66* 


60' 


Maximum Lateral Projection 


2.14 


1.45 


(0.01 inches) 






Height (0.01 inches) 


2.23 


2.78 


Engaging Means Diameter 


6 


7 


(6.001 inches) 
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EXAMPLE III 

Example III varies the velocity differential between 
two prongs 22 each having the same included angle y 
between the plane of the nip 70 and the plane of the 
transported substrate 24. The constant angle y for both 
prongs 22 of FIGS. 8A and 8B is approximately 35*. 
The prong 22 of FIG. 8A has a positive velocity differ- 
ential of about 16% while the prong of FIG. 8B is the 
prong 22 of FIG. 6B having a positive 2% velocity 
differential. It will be apparent to one skilled in the art 
that the engaging means 30 of the prong 22 of FIG. 8A 
has a very great maximum lateral projection 38, almost 
71% greater than that of FIG. 8B. The prong 22 of 
FIG. 8A has such a great lateral projection 38 that the 
prong 22 may laterally slip, parallel to the plane of the 
substrate 24, while engaged with the receiving surface, 
providing, of course, such slippage is generally aligned 
with the profile direction of the prong 22. 

Also, the prong 22 of FIG. 8A has a shear strength 
almost 10% greater than the prong of FIG. 8B. This 
result is consistent with the presentations of FIGS. 3, 4 
and 5. As the velocity differential increases, the in- 
cluded angle a decreases, per FIG. 3, and, hence, the 
shear strength increases per FIG. 4. Also, as the veloc- 
ity differential increases, so does the shear strength, per 
FIG. 5. 



60 



EXAMPLE II 

FIGS. 7A and 7B illustrate the prongs made accord- 
ing to the parameters of Tables IIA and IIB respec- 
tively and are directed to prongs having a positive 6.6% 
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TABLE 1HA TABLE IIIB 

OPERATING PARAMETERS 

Velocity Differential +16% +2% 

Angle y Between the Web and 35* 35* 
The Nip Plane 

Hot Wire Power (Watts) 126 95-2 
PRONG CHARACTERISTICS 

Shear Strength (gr./4.8 sq. cm) 5,600 5,100 

Included Angle a 45*- 60* 
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TABLE III A 


TABLE IIIB 


Maximum Lateral Projection 


4.15 


1.45 


(0.01 inches) 




Height (0.01 inches) 


1.97 


2.78 


Engaging Means Diameter 


3 


7 


(0.001 inches) 







Comparing the results of Examples I and III one 10 
notices that both the highest and lowest shear strength 
values occur in the prongs 22 of Example I having the 
positive 2% velocity differential. This difference in 
shear strength implies that at lower positive velocity 
differentials the manufacturing process is more sensitive j 5 
about changes in the included angle y between the 
substrate 24 and the plane of the nip 70. 

EXAMPLE IV 
Referring to FIGS. 9A and 9B f the prongs 22 pro- 20 
duced according to the parameters of these Figures 
each have a negative 11% velocity differential and 
exhibit substantially reduced shear strengths compared 
to the prongs 22 of the preceding Examples. However, 
consistent with FIGS. 4 and 5, the prong 22 of FIG. 9A 25 
having the 15' included angle 7 between the trans- 
ported substrate 24 and the plane of the nip 70 exhibited 
almost 27% greater shear strength than the prong of 
FIG. 9B having the 35* included angle y between the 
transported substrate 24 and the plane of the nip 70. 30 





TABLE IVA 


' TABLE IVB 


OPERATING PARAMETERS 






Velocity Differential 


-11% 


-11% 


Angle y Between the Web and 


15' 


35' 


The Nip Plane 


Hot Wire Power (Watts) 


80.0 


80.0 


PRONG CHARACTERISTICS 






Shear Strength <gr./4.8 sq. cm) 


3,300 


2,600 


Included Angle a 


87' 


86* 


Maximum Lateral Projection 


1.85 


2.05 


(0.O1 inches) 






Height (0.01 inches) 


2.46 


2.52 


Engaging Means Diameter 


6 


5 


(0.001 inches) 







It will be apparent to one skilled in the art that vari- 
ous other modifications and combinations of the param- 
eters described above may be utilized. For example, 
multiple parameters may be adjusted, including differ- 
ent hot wire 78 temperatures, different hot wire 78 
positions, other velocity differentials, and different 
means for depositing the heated, thermally sensitive 
material onto the transported web 24 are feasible. All 
such combinations and permutations are within the 
scope of the following claims. 

What is claimed is: 

1. A process for producing free formed prongs of a 
mechanical fastening system, said process comprising 
the steps of: 
providing a thermally sensitive material; 
heating said thermally sensitive material to at least the 
melting point so that said thermally sensitive mate- 
rial is flowable, and can be deposited onto a sub- 
strate; 
providing a substrate; 

providing a means to deposit discrete amounts of said 
thermally sensitive material onto said substrate 



35 



40 



45 



50 



53 



60 



65 



providing a means for imparting a nonorthogonal-to- 
the-substrate vector orientation to said deposited 
material; 

transporting said substrate in a first direction and at a 

first velocity relative to said depositing means; 
depositing discrete amounts of said flowable ther- 
mally sensitive material onto said transported sub- 
strate in a second direction relative to said first 
direction of transport; 
imparting a nonorthogonal-to-the-substrate vector 
component to said discrete amounts of said depos- 
ited material so that each of said discrete amounts 
of said deposited material forms a prong having a 
shank attached to said substrate at a base and an 
engaging means, said engaging mans being no- 
northogonal to said substrate; and 
freezing said prongs so that said flowable material 

solidifies until rigid. 
2. A process for producing free formed prongs of a 
mechanical fastening system, said process comprising 
the steps of: 
providing a thermally sensitive material; 
heating said thermally sensitive material to at least the 
melting point so that said thermally sensitive mate- 
rial is flowable, and can be deposited onto a sub- 
strate; 
providing a substrate; 

transporting said substrate in a first direction at a first 
velocity; 

providing a first roll juxtaposed with one side of aid 
transported substrate and adapted to rotate about 
its centerline, which centerline is generally parallel 
the plane of said substrate and generally perpendic- 
ular said first direction of transport; 
providing cells on the periphery of said first roll; 
disposing said flowable thermally sensitive material in 
said cells; 

axially rotating said first roll at a peripheral surface 
velocity unequal to said first velocity of said sub- 
strate; 

depositing discrete amounts of said flowable ther- 
mally sensitive material from said cells onto said 
transported substrate; 

imparting a nonorthogonal-to-the-substrate vector 
component to said discrete amounts of said depos- 
ited material so that each of said discrete amounts 
of said deposited material forms a prong having a 
shank attached to said substrate at a base and an 
engaging means, said engaging means being no- 
northogonal to said substrate; and 

freezing said prongs so that said flowable material 
solidifies until rigid. 

3. The process according to claim 2 wherein said 
peripheral velocity of said transported substrate is about 
25% greater to about 15% less than said first velocity of 
said first roll. 

4. The process according to claim 2 further compris- 
ing the steps of: 

providing a backing roll juxtaposed with the other 
side of said transported substrate and having a 
centerline generally parallel said centerline of said 
first roll; 

juxtaposing said first roll and said backing roll to 
define a nip and a nip plane therebetween; 

rotating said first roll and said backing roll at substan- 
tially mutually different peripheral surface veloci- 
ties at said nip; 



transporting said substrate through said nip in said 

first direction; and 
drawing said substrate away from the plane of said 

nip at an angle. 

5. The process according to claim 4 wherein said 5 
substrate is drawn from said nip plane at an included 
angle of about 5 degrees to about 40 degrees. 

6. A process for increasing the sheer strength of free 
formed mechanical fastening prongs, said process com- 
prising the steps of; 10 

providing a thermally sensitive material; 

heating said thermally sensitive material to at least the 
melting point so that said thermally sensitive mate- 
rial is flowable, and can be deposited onto a sub- 
strate; 15 

providing a substrate; 

providing a means to deposit discrete amounts of said 
flowable thermally sensitive material onto said 
substrate, said depositing means being juxtaposed 
with said substrate; 20 

transporting said substrate in a first direction and at a 
first velocity relative to said depositing means; 

depositing discrete amounts of said flowable ther- 
mally sensitive material onto said transported sub- 
strate in a second direction relative to said first 25 
direction; 

drawing said transported substrate away from said 
depositing means at an obtuse angle to impart a 
nonorthogonal-to-the-substrate vector component 
to said discrete amounts of said deposited material 30 

imparting a nonorthogonal-to-the-substrate vector 
component to said discrete amounts of said depos- 
ited material so that each of said discrete amounts 
of said deposited material forms a piong having a 
shank and an engaging means, said engaging means 35 
being nonorthogonal to said substrate; and 

freezing said prongs so that said flowable material 
solidifies until rigid. 

7. The process according to claim 6 wherein said 
obtuse angle is about 100 degrees to about 1 10 degrees. 40 

8. The process according to claim 6 wherein the angle 
between said first direction of transported substrate and 
said second direction of deposition is about 90 degrees 
at the time of said deposition. 

9. The process according to claim 8 wherein said step 45 
of depositing discrete amounts of said thermally sensi- 
tive material comprises: 

providing a first roll juxtaposed with one side of said 
transported substrate and adapted to rotate about 
its centerline, which centerline is generally parallel 50 
the plane of said substrate and generally perpendic- 
ular to the first direction of transport; 

providing cells on the periphery of said first roll; 

providing a backing roll juxtaposed with the other 
side of said transported substrate and having a 55 
centerline generally parallel to said centerline of 
said first roll; 

juxtaposing said first roll and said backing roll to 
define a nip and a nip plane therebetween; 

rotating said first roll and said backing roll in the 60 
same direction at said nip; 

disposing said thermally sensitive material in said 
cells; 

depositing discrete amounts of said thermally sensi- 
tive material from said cells onto said transported 65 
substrate; 

transporting said substrate through said nip in said 
first direction; 
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drawing said substrate away from the plane of said 
nip at an acute included angle; and 

adjusting said included angle between said substrate 
and said plane of said nip as said substrate is trans- 
ported through said nip to not less than about S 
degrees. 

10. A process for increasing the shear strength of free 
formed mechanical fastening prongs, said process com- 
prising the steps of: 

providing a thermally sensitive material; 
heating said thermally sensitive material to at least the 
melting point so that said thermally sensitive mate- 
rial is flowable, and can be deposited onto a sub- 
strate; 
providing a substrate- 
transporting said substrate in a first direction and at a 

first velocity; 
providing a means to deposit discrete amounts of said 
thermally sensitive material onto said transported 
substrate; 

depositing discrete amounts of said flowable ther- 
mally sensitive material onto said transported sub- 
strate to form mechanical fastening prongs so that 
a positive velocity differential occurs between said 
transported substrate and material being deposited; 

imparting a nonorthogonaUo-the-substrate vector 
component to said discrete amounts of said depos- 
ited materia] so that each of said discrete amounts 
of said deposited material forms a prong having a 
shank attached to said substrate at a base and an 
engaging means, said engaging means being no- 
northogonal to said substrate; and freezing said 
prong so that said flowable material solidifies until 
rigid. 

11. The process according to claim 10 wherein said 
step of depositing discrete amounts of material com- 
prises the steps of: 

providing a first roll juxtaposed with one side of said 
transported substrate and adapted to rotate about 
its centerline, which centerline is generally parallel 
the plane of said substrate and generally perpendic- 
ular to the first direction of transport; 

providing cells on the periphery of said first roll; 

disposing said thermally sensitive material in said 
cells, 

axially rotating said first roll at a peripheral surface 
velocity unequal to said first velocity of said sub- 
strate; 

depositing discrete amounts of said flowable ther- 
mally sensitive material from said cells onto said 
transported substrate; 

rotating said first roll about its centerline; 

transporting said substrate through said nip in said 
first direction in contacting relationship with said 
cells of said first roll; and 

increasing said first velocity of said transported sub- 
strate relative to said peripheral speed of said first 
roll so that said first velocity of said transported 
substrate is greater than said peripheral surface 
speed of said first roll. 

12. The process according to claim 10 wherein said 
transported substrate is transported in contacting rela- 
tionship with said cells at a first velocity at least about 
2% greater than said velocity of said rotated cells so 
that a positive velocity differential of at least about 2% 
results. 



13. A method for decreasing the included angle of 
free formed mechanical fastening prongs, said method 
comprising the steps of: 
providing a thermally sensitive material; 
heating said thermally sensitive material to at least the 5 
melting point so that said thermally sensitive mate- 
rial is flowable, and can be deposited onto a sub- 
strate; 
providing a substrate; 

transporting said substrate in a first direction and at a 
first velocity; 

providing a first roll juxtaposed with one side of said 

transported substrate and adapted to rotate about its 
centerline, which centerline is generally parallel ^ 
the plane of said substrate and generally perpendic- 
ular to the first direction of transport; 

providing cells on the periphery of said first roll; 

disposing said flowable thermally sensitive material in 
said cells, 20 

axiaUy rotating said first roll at a peripheral surface 
velocity unequal to said first velocity of said sub- 
strate; 

depositing discrete amounts of said flowable ther- 
mally sensitive material onto said transported sub- 25 
strate; 

providing a backing roll juxtaposed with the other 
side of said transported substrate and having a 
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centerline generally parallel to said centerline of 
said first roll; 

juxtaposing said first roll and said backing roll to 
define a nip and a nip plane therebetween; 

rotating said first roll and said backing roll in the 
same direction at said nip; 

transporting said substrate through said nip in said 
first direction; 

drawing said substrate away from the plane of said 
nip at an angle; 

increasing said first velocity of said transported sub- 
strate relative to said peripheral speed of said first 
roll so that said first velocity of said transported 
substrate is greater than said peripheral surface 
speed of said first roll; 

transporting said substrate through said nip at a sur- 
face velocity of about 2 to about 16 percent greater 
than said peripheral speed of said first roll; 

imparting a nonorthogonal-to-the-substrate vector 
component to said discrete amounts of said depos- 
ited material so that each of said discrete amounts 
of said deposited material forms a prong having a 
shank attached to said substrate at a base and an 
engaging means, said engaging means being no- 
northogonal to said substrate; and 

freezing said prongs so that said flowable materia] 

solidifies until rigid. 

* * * * * 
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